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(54) THERMAL TRANSFER SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermal transfer sheet by which an image recording of 
a high sensitivity can be performed, and a recorded image without color turbidness can be 



SOLUTION: For this thermal transfer sheet, a light-heat converting layer containing at least a 
light-heat converting substance, and an image forming layer are provided in this order on a 
supporting body. In such a thermal transfer sheet cyclodextrin or its derivative is contained in 
the light-heat converting layer. 
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«t^#^ri6jfc XVmJi&W 10 0-C3 0ftX'<r>&MM 

mmtL<iz3%&T. sfeK»*L<ai. 5%m 

T, 8 0 °C 3 0 4i"CflM!MaMM4lf 4 L < ti 1 %WT. 

$^>tc»4L<(io. 5%itXTX'$>&. mvmmmij 

ftti> 5 — 1 0 OKg/mmi (^49~980MP 
a) . 3ltt*til 0 0 — 2 0 0 0 K g/mm2 ( = 0. 
9 8—19. 6GPa) ##*U*. 
[0048] Wafc^is- h , ^«0±tC|5{t 

<0J?£i±SS0. 0 l-2/xmT"$>&. 4^. fUm^is 
[0049] U<-y 9M) *W%<7>mk^- Y<»mk 



t 1 w. > <-y ? maimmzmg-t&m 1 Co/* -y 

titim2<D^>v?mbv>2mx'ffif8.2ti&. *#mv 

miw<'v?miz&£ti&®mM±McoM&Ai:m 
2co^y7mt,z&tn&&mm±ffl<7)mRBt<r>itB/ 

At±0. 3*ffiX°*>&. B/A**0. 3tU:T'fcSi:tt 

[0050] ^KOVN'-z^^JlffCtSO. 0 1 — 1/* 
mT'S>S.r fc**$f4L<. 0. 0 1—0. 2/imti)| l 
^£#4 4*:.. SB2<7yN*«y:?JIOJiJ*D 
&0. 0 1 — lumX'$>&Zttf18-&L<. 0. 01 — 
0. 2umX'&&Zb* s Zt>l l Zlff3.L\\ Z\tlt>mi& 
lfim2Wsv7m<7)J3M<7)itC : Diil : 2 — 5 : If 

[0051] sia^2<7)A* 7 tmizmmztihttm 

IS4iRTy ; E-'>^^^£0^f-^->'^B?S14S'J. T/U 

mm. mnimimcwtiiimtfwnx'Z s . 

[0052] ^mttg^^Sr^E&ihS'Ji: LTffl 

Mi.tfs ZnO, T i 0 2% SnOj, A 1 2 0 3s I n 2 
0 3> MgO s BaCK CoO> CuO, Cu 2 O x Ca 
C\ SrO, BaOj. PbO, Pb0 2% Mn0 3> M 
0O5. S i 0 2 . Zr0 2> Ag 2 G\ Y 2 0 3v B i 
2 0 3 . Ti 2 0 3 . Sb 2 0 3s Sb,0 6 , K 2 Ti 6 0 13s 
NaCaP 2 0 18 . Mg B 2 0^m<m^M ; Cu S, Z 
n S^aM^Hi ;SiC, TiC> ZrC, VC, Nb 
C. MoC, WC^^-fbtl; S i 3 N», TiN, Zr 
N, VN, NbNv C r,N^)aflSHl ;TiB 2 , Zr 
B 2% N b B 2 N TaB 2 , CrB. MoB, WB X La 
B&emm; Ti S i 2 , ZrSi 2 , NbSi 2 , T 
aSii, CrSi;, MoSi 2 .WSi 2 ^«S^ ; 
BaC0 3 , CaC0 3N SrC0 3 . BaS0 4 „ CaS 
0 4 ^^®S; SiN 4 -SiC, 9A 1 2 0 3 -2B 2 

o z mnmittetfmi?L>ti. ztLbimzMmx-x^ 
mxk*mmLxi>£\>. zti&oo-h. sno 2 . z 

nO t A 1 2 0 3 , Ti0 2 , ln 2 0 3 . MgO, BaO 
SVMoOatfff^K, SnOj, ZnO, In 2 O s a 
tXTi0 2 ^*$^tz#4L<. Sn0 2 *<#^«f4 t^. 
[0053] «rfe. *%Bg W f»iK^fi|Sf$-u— p-gflE 

ttu— »f-3t$rj®3a-c§ h x o izmm.mzm%x'h& z. 
t*W4U\ 

[0054] mm^fmimz&m^t L,x®.m 
-fhtgrsizte. *<r>i&?mztm&£X'Z h tim^ < 

•t&tMZ'bZ^mttL^W. Hff-b'U vy—oM 



!(9) 002 
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<7)T'&9. 5- (Mi e) vmmzm^xSitb&zbw 

X* h . 0. 001—0. 5vm<?) 

WmX'hK). 0. 0 0 3-0. 2Mm<7)Wm&$f&L 

C 0 0 5 5 ] ft 1 ft 2 OA y ? «fcli«TOjfcJH*> 

>-r-s:^jirrs £ k £ . ft 1 W<7 ?Jf 
C**it4#«l»jh»0itt><'f 1 0 0®«gRt; 
**LT10~10 0 0*»«* t **L<. 2 0 0-8 0 

&tititwBiikM0i*it>u yy- 1 o o«jttwc*tL 
to— 3 o o jhutow* l < . o- 1 o o®m.m<z 

[ o o 5 6 ] » i earn 2w<» 7«o»*te«fl!S*i 
4><4 y-r-fc LTH. fltttf. unHl. 'J 

pHr^n— -Xf-zMr/Hn— X. xf-/l/"fe/H3— x N 
-fc;H3-XT-tr-r— hoJ; 3 =5r-te/Pn— x^tf y v— , 
#yx^>\ iifjroei/y. #yx^>\ Jg-ftt" 

y t*— ;|/tTny Ky, ^'Jt'-^f^-;!', jtf'Jb'x 

^^fi^fls. ^'Jxxf/l', WW*** ijfJTS 
h'coJ^Srit&^y-e-. ms^y-x+uygm 

<7)i 3 t < tt&a^ttft&Bi* . mm 

[00 5 7] (jEftsni) 3EB35»«ti. gflBESHtr 
W. A^y^-, &^^af^rXbyy«U<{i-e-co 

aaRaaMMtii. Bawsfts** 
itmasts. i^t, ^ax-^-?.. ) t-j>€>. m\- 

*88m (^yKL-xySmf«y7xym 7Vh 
7Xpy*fe». 7?oy7-y«Ss 



it*Z> i i: #X'S , * eo$S* . SMEWS'- h OEttSK 
£±9ffl±^&£fc#T£&<^XlifiU^ ftg^gl 

[0058] 3^^J&ffl(;:-£-*$ix£>X4 y/-t LX 

comz, KW^WSfr^lzmzX^xtiftML* 

HftT-SitfVCffiLl*. ft*Wdl (T 

GAm mmm-ftm-m) x-i ox:/#o#M£x\ 2 
^s&4>x- 5%ms%&t&im) #4 o o-cvjlwwi 
re**ff * l < . ma^muuf 500 •cja±offliig*>' 

±0»4Lv>„ 2 0 0-4 0 OX: 

<r>tf?xtimTm.tt-?&<r>tfft3.^<. 2 5 0-3 5 
0"CO^5X^iag5rWri.O*U , 5»iLV^ #5 
x^ia^*i2 0 ox; J; Offiv^t , &tfLZti&wmz*r 

-? vim»k-t . 4ooxj:'?^v^t. mm 

m$mmw yy-comfm mm 
a. mmm^zmwhixhim 
mizmnztitttmbimtx . 

[0059] XV * f 9 'J ^)Vm(T> 

/l^c7>t*x;W^J3g, ^yb'x/uyf-^-^, jjfKxx 

h. xvv\s*y. x^^ii, 

[0060] T!B-JK^ ( I ) — (VII) X'^S 
[006 1] 

-fvCrW-4 » 

\ o o /„ 
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[0 0 6 2] fffaHKsS ( I ) &V (ID Ar 
Mi, TBfijtiS ( 1 ) ~ ( 3 ) -CSSnS^Sl^aSr 
j*U n<i. 1 0 — 1 0 0 coWk&TrrT. 
[0063] 
Ut2] 



-O-o-O 
-CH>k>*0- 

o 



CH 3 



CHa 



(1) 



(2) 



(3) 



[00 6 5] fflB-jR^ (HI) at>' (IV) t,Ar 
2 <i. TlS«Jt^ ( 4 ) - ( 7 ) -C*§*t&5?#S£S£ 

n(i. 1 0—1 0 0<7)ggfc£*r?\ 
[0066] 
UtA ] 



— NH 



O 
II 



-NH 



-NH 



CH 3 



<4) 



NH— (5) 



NH- 



(6) 




I 

NH 




CO 



[0067] 
[ft 5] 




(V) 



° ° ° ° CH, 



6 




o 




cvn 



(VII) 



[0 0 68] Buffi-fl^ (V) ~ (VII) naVm 
ttl0~l OOOT^SrSrT. iUVI) {C*3VvC. n: 
m<7)Jtf±6 : 4~9 : IX'foh. 

[0069]^. ®mtfimmmz-*imT&&i}*gfr£ 

*>n?uy fvi o o®.m.mznvx, i os«gi5UUi 
jgfif-rs^fc^smfcL. i o>gmmi±mM-r&%rii 

LTs ioo^fia5jjLt.^j»-r-s»^TS>^,. 



[ o o 7 o ] mm&mi~ttz*t&i'7v7 : *x h u 

mil*. a-y^Df^b'JV, 
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[0071] mgmmizttistiz~?>y hmttx 

?>v?. m&m. v-?=7A k 53?. sgs 
±. k ^>hi-4 k mm. ■&m.mmmwm 
>,ft>tih. wsmm-bLxu.. y-y^mmm-. 
■nymm.?. T7V)vmmi.=f; x+vy-rtv 
^m-^tmmn^ . ^ u a-ymm®.?. ^?syi 

[0 0 7 2] 7? b»9&&{4. MS. 0. 3-3 Ou 
mX'fo*). %}&L<i&0. 5 — 2 0/<mTS>9. 8Sfln* 
{40. 1 — 1 0 0mg/m2#jt?£ U\ 

[0073] 3&K38ftJI£tt. Hfc^Wt=J6tT . #B 
*S143<h iiftSS"J. ^«|56iyPiW^^ra§^^•Ci)J:v^. 

[0074] tmzmmiz. xmmmmb'V yy- 

h/l/xy < g®xf-/K f h7bKo77y, ^^-;Ux 
f-yptfy, r-thy, ^n^fyy, i, 4-^* 
*^Mf>. 1. 3-5*t*ir:<\ S^-f/UT-trf-K 
N-^f;k-2-eD'JHy, : JX+)VX)VHi***M 

*u>. &*s. te&<4. mmcr>wjfi. ssskimzmmLx 
«e i * . sa&ii. jes. 3 o onammi 

X^\ 2OO-cmT<oiaJKtlfdo*>*0±Lv\ 5:f* 
ifrbLX. rffyxfl/yfl/7^l/-h5:ffiffltl 1 ^ 
{4. 8 0—1 5 0°CcOiaSTS6^^tfO^'jffitV^ 
[0075] aKIRSaWifctJtt*^ yr-nmnfj?* 

•ret, t , j&fts^osftftfttfflrF l , »awr«<s 

S^SfiJtti. 1 : 2 0-2 : \X'$>h<?>tf1R±L 
<. #C, 1 : 10-2 : lX-hh<r)tfi.*)ft± L^. 

f>M4. #SKS8*IMrfc3tU 10:1-1: 5 0T'$>I> 



«iL< s ^Kl : 1-1 : 1 OX't>i><Dtf£<0ft 

[0076] m@®imii. lfcft8 0 8 nmcOftfcfcH- 
T, 0. 8 0-1. 2 6<7Mfc3*i8££WLTUSfc. B 

<03fc^*ttT0. 9 2-1. 1 5Wt^jgjgSr^rLTV> 
SfciOSf^LV^. ?Sc*8 0 8nnit=i5ttl,^^»S* J 
0 . 8 0*ffiX'b& b . H^»f$ix^3t^l»^^-«.i 

1 . 2 6 fc , E£§tB#Kft»^Jf O&ffcfc 

l^£-5-;L. .it #3fcHJ!T^ 

J4. (*> Si«SS?^ttl8UV-^i«SftUV-2 4 
O&fflV^. ±IS^^l*<4^m^OffiA^ 

[0077]^. fimmmzmmfc-fz t . mnet 

3^?^«{4. 0. 0 3 — 1. 0,um-C&6<DaWiL 
<. 0. 0 5 — 0. S^mT'ibS^'iOJf^tV^ 

[0078] mimim) ®&&f$mit. b 
^fc«sa^i;tc^3i]§^, mmimizmmnmmiz 

mix. ^«HRWWBEttK»i4*W»tt*«-LTV^ 
SCOT. ffl^fiStT, *ffiW?"«i«fJ:V>. BuiaSfeft 

tc-jRfcffiffl^ns-fxo-, v-fefy^, s/ry, atx 
vmizmmztiz. tttnmzh. &m®. m&m 

yy^mm. is**wym%m. *+?v vymm 
t h . mmmtSMizm^ * e>tihwm* . feffiso^ 

J4^rv%. 

[007 9] 1) >fxn-S1st 
Pigment Yel 1 ow (t^yh^xn-) 

12 (C. I. No. 21090) 
M) Permanent Ye 1 low(^--7^yh 

'fin-) DHG(;7'j7yhy>A'y (») 

g),Lionol Ye 1 1 ow V)*/— ;MID 
-) 1 2 1 2B {fOHy^WBt (ft) «) > I rg 
alite Yel low(^M5^MXD-) 
LCT (f-VN*- X^i^/l-r 4 — • (ft) 
S) , Symuler Fast Yel lowfyA 
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GTF 219 (^B*-f V 

*it^TM <*> m) 

Pigment Yellow ( tf$0< y MXO— ) 

1 3 (C. I. No. 2 1100) 
m) Pe rmanent Ye 1 1 ow (J*— 

>fxu-) gr (ryvrybis-r^y m) S3) . 

L i o no 1 Ye 1 1 ow ( Uty^/Hxn-) 

1313 (m$4>*Wm <«0 S3) 

Pigment Yellow ( tfXX > M IP- ) 

14 (C. I. No. 21095) 
#])Permanent Yellow (rC— 7^Vh 
^xn-) G (?7'J7yhy>A> (ft) 13) . L 

1 ono 1 Ye 1 1 ow ( W;-/MlP-) 1 4 
0 1-G <m#-f >*i8i£ (80 S3K Seika F 
as t Ye 1 1 ow (t>f*7r-Xb>fxn^) 

2 27 0 (±BmtJM («> 13) . Symu 1 e r 
Fast Ye 1 1 ow (y^7-77-Xh>fXD 
-) 44 0 0 (*B#-r>-*^X§l£ (**) 83) 
Pigment Yellow (Wyf^fxo-) 

17 (C. I . No. 2 1105) 
PI) Permanent Yellow (AC— ~7*yb 

^fxn^) ggo2 {^^yryfyV^ («c) 

I) , Symul er Fast Yellow ( i"J± 
5-7r-^h^xn-) 8GF (±u*4y*ttt& 

XSI(1*)S3> 

Pigment Yellow (e^yf-fxn-) 

15 5 

Graphtol Yellow (^5^1 )V4 

jiu-) 3gp (^7';rybyV^ (#) 13) 

Pigment Yellow ( tf^ > M IO- ) 

180 (C. I . No. 2 1290) 
PI) Novoperm Yell ow (y#/N°— A-fx 
U-) P-HG (?7 f J7yhyV^ (*) §3) . 
PV Fast Ye 1 1 o w (7r- X M xo— ) 

HG (^^'JTVhyV^ (**) S3) 
Pigment Yellow (W>h>fXD-) 

139 (C. I . No. 56298) 
PJ) Novoperm Yell ow ( y;JO\ 0 — A-f X 
P-) M2R 70 (^^'JryhxV^ <«0 
S) 

[0 0 80] 2) 

Pigment Red (U/^yM/7F) 57: 

1 (C. I . No. 1 5850:1) 

PJ) Graphtol Rubine (y?7b-MV 

try) L6B (^7uryhy>A°y («o 13) . l 

ionol Red CJ^7-/H/7b f ) 6B-42 
90G (SCiaM >*S3i£ (ft) S3) . Irgalite 

Rub i ne h;Ptr>-) 4BL 

• X^S^A^- • ^S^/kX (ft) S3) . Symu 
ler Brilliant Carmine ( is J*? 



-/'jyrv^-^) 6B-229 (±u*Jy 

*it¥JM (ft) $3) 

Pigment R e d ( \£jf* V bV «y V ) 122 
(C. I . No. 739 1 5) 
M)Hosterperm Pink (^fcX? — J^—J* 
E (?7'J7yhy>A°y (ft) S), Li 
onogen Magenta ( VXSdfy^-gy? ) 

5790 (S^M^Si* <»> S3) . Fas tog 
en Super Magenta (7rXh 

M-^-tf ) rh (*B*M y*Hti*xm (#) 
58) 

Pigment Redl^yM/vH) 53: 
1 (C. I . No. 1 5 585 : 1 ) 
M) Permanent Lake Red 
yhW?WF) LCY 

(«)1), Symuler Lake Red(>-A 
^-W?WK) C cone (*B#>f y=*Ht^ 
XlSt (ft) 13) 

Pigment Re d (tWyM/yF) 48: 

1 (C. I . No. 1 5865 : 1 ) 

M) Li ono 1 Red (U^-;H/7H> 2B 
3 300 y^iBt (*)*) . Symule 

r Red NRY (±UJE4 

it^xM (mm) 

Pigment R e d ( tf^p< V bU v V ) 48: 

2 (C. I . No. 1 5865:2) 

M) Permanent Red (K-7^yM/7 
H) W2T (^9»jrybyV^ (ft) S3K Li 
onol Red (V*J-}WvY) LX235 

Symuler Red 

(yA5-l/7F) 30 12 (*B#^ V^tt^XIII 

(1*) 13) 

Pigment Re d ( > b\s y H ) 48: 

3 (C. I . No. 1 586 5 : 3 ) 

«) Permanent Red (^"— V^Vl-W 
K) 3RL (?7'J7yfy>A a y (ft) S3) . Sy 
muler Red (yA7-l/7F) 2BS 

#>r y*it¥TM (ft) H) 

Pigment Red (K/^yM/yH) 177 
(C. I. No. 65300) 
PDCromophtal Red (?O^E:7^;WW 
K) A2 B (f-M* • X^>-\>;l^r>f — ■ Ir^XJUX 
(ft) S3) 

[0081 3 3) >-r>S£f 

Pigment Blue(^>h^-) 15 
(C. I . No. 74 160) 

m) L i o n o 1 Blue ( U ^7-/W-) 7 
027 <*#>f <») S3) . Fas t ogen 

Blue (7rxhyy^-) BB (^B^V 
*^XS§ (ft) S3) 
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Pigment B 1 u e ( WXyVflV—) 1 
5:1 (C. I . No. 74 1 60) 
M) Hosterperm Blue (^-n-A 
A2R k9vVTVYV*nv (ft) SS) , 
Fastogen Blue (7r^h ?y?)V— ) 

5050 (*b#4 y^t^xm (mm 

Pigment B 1 u e ( b*^y V Y ~7)V— ) 1 
5:2 (C. I . No. 74160) 
M) Hosterperm Blue (*X^-A'-A 
771—) AFL (^UT^^'-W^ (80 SS> . 
Irgalite Blue (-i JViS*? 4 V~7)V — ) 

bsp (^n*- x^i^rfrr- 4 — ■ ys.xtvx (ft) 

W . FastogenBlue (7t X\-yy7lV 
-) GP (*B*4 y*W*JM m) K) 
Pigment Blue (t/^yh/;!'-) 1 
5:3 (C. 1 . No. 74160) 
W Hosterperm Blue 

rtv-) B2G (^^yr^bv 5 ^^^ m) SS) . 

Lionol B 1 ue (U^-y— ywr/U— ) FG73 
3 0 (ymjy*m& (**) K) . Cr omophta 
1 Blue (?nt7^;|/-) 4GNP (fA* 
• Xs<is\)i^f<- ■ *r*ij)VX (ft) m) . Fast 
ogen Blue f?^^'^-) FGF 
(*B*4 y=Ht¥iiSS (ft) «) 

Pigment Blue (Wyh7*^-) 1 
5:4 (C. I . No. 74160) 
W Hosterperm Blue 

ftu-) bfl (r^vryhitv^y (<*) S) , 

Cyanine Blue ( ^7-^7*;! — ) 700- 
10FG»^fiS(ft) i), I r gal it 
e Blue (^M^h^P-) GLNF (fA' 
■ X*.i"r)\Sr4- • 5-**)>VX (»)!!). Fast 
ogen B\ ue (yyXh-yyy^-) FGS 
(*B*4 y*tt&J3& («) $8) 
Pigment Blue (Wyhy;l~) 1 
5:6 (C. I . No. 74160) 
M) Lionol B 1 ue (U:+y— )V7)V— ) E 

s <m#>fy*sji (ft) ») 

Pigment Blue (Wyb/;M 60 
(C. I . No. 69800) 

W Hosterperm Blue (tai'-A-A 
7)1— ) RL0 1 (?7'J7yfy'+A'y (ft) 
g). Lionogen Blue CJ^yy^l' 

-) 6501 (ym>(y*Wk (ft) m 

[0 0 82] 4) 

Pigment Black ( b*r/0< y h 7*7 9 ) 
7 (#-*y75-y?C. I . No. 7 7266) 
«> EM*}-Xy7yv7 MAI 0 0 (EMft^ 

(ft) ig) . a?*-^?'/? #5 (Higfl^ 

(ft) $?), Black PearlstT'?^^- 



;UX) 430 (Cabot Co. (*-r r-#) 
») 

9j „ TCOLOUR INDEX, THE SOCIETY OF 
DYES & COLOURI ST. THIRD EDITION, 19 87j3: 

[0 083] BuieWfEf^^SfltLTtS, 0. 0 3- 
ljt/m#ifiL<. 0. 05 — 0. 5;um#J:9*rit 

v>. weeatfo. 0 3um%ffiTh&b. 

[0084] wm&MW yy-t ltj±. 
#4 0- 1 5 0 'c^^mm^Fm^mm 1 1 

x;u*yT$.vmm. -■K'jixf^y^f 

Bt. x^y. b'x/uwpxy. «-y^ 

x^y„ 2-y^x^L->\ fnjvx^-uy. b'x 

Ai-uy&ox+uyRvzcommft. w&foomm 

^#^*a-^#:, ^ f-yfc* ^ ? u N . x^* ? 7 
•JU- K yf/M^^Ulz-h, b Kn^xf-iP;* 

^yu- mpco^ ? ^ u /Hfxx-r;HR&ao< ? ? y 

>1-®L W7?'Jl/-h, xf;l,7?yw-h, 7> 

T^ , J;uSx^.7 t ;us.y r r^y/H!. 7?x'xy, -Yy 
7'l'yf<0xxyS, T^UdxM);K b'x/^x-ir 
/M«. vWygt&t^W y^xx^;Ni, *St|c?^ 
^iS. ^&®L i&fcb'x/K ftl?b'x/l^ob*x/u 

V^fc#T-£.S>. i<Xtc0ffilt<±2aJJUi?M-^LTffl 

[0085] mm* 2 0-8 omm%$ 

^■ltv^o*j»*l<. 3 0— 7 0«»%-&3riyo> 
-l.«* J J:0iiftt<. 3 0-5 0«fi%^tTV^«0 

wjtffau^. tK. m®.&f&.mi*. siiMS:8o-2 

0fi%^Ltv^WJL<, 7 0-3 0®*% 
**LT^S^J;0« : ^L<. 7 0-4 0«fi%#^ 

[0086] mrlBB®^JS«<i, OTO®~<3WJfcfr£ 

xm. ^tftv-vrxwrntfrnftztih. mtmrnnv 

••/7X<DMt LTl±. A7 7^7 7?X, v-^^n^ 
'JXi'lJyV'y^, XXf;l'77^X, WttV yVX 

V^BMbn^r. ^y^n>), 3j-V4 r 5'f N . -feU-^y 
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P>7*W<b;fT.6. 

[0087] Bliie^V y ? HRtCjf ffjfc LTffl 
5. 

CH 3 (CH 2 > n COOH 

li. xtr'jyl. ^ylL 1 2-b 

h* n# ^x^T 'J >SL Tb'5 -< y|^*>W . 

i*:. issmmstmv&BM (mm. k. c a> z 

2 ) HffiHAf/HV •/ J? X 

x?-/K XT' ry^H^'J^K ^>ixf;|/, ^'v 

SH. 7 -7 'J VIST 5 HfiW^nS . 

4 ) iiHfe^r;i'3-/^y y ?x 

TfBHR^-C*SnsE«fi&*II!IJ»mT/l'3-;P : 

CH 3 (CH 2 ) „OH 

C 0 0 8 8 ] fiJia 1 ) ~4 ) <7>&m.V 7X<7)*frX' 

. #(cx-rT y yisr $ h\ 5 -7 y fisr 5 H^coiis 

SUBIftttr 5 K jMBTCfc & . H . fiJfB? -y ? 

hzt&x-zh. 
[0089] omwm 

Mi&imibLXlt. ^xf-Mk&totfiS-tLK. y? 
)VWL s J-?+)W yfHtit'J-n-*?*/^ yfJlffii'' 
( 2-Xf-/W^4r^/P) . 7^;^yV^, yf/l&t 

^sV)vm<r>y?ivmx.^y~)vm.. twvw.i> ( 2- 
/K y b y (2 -xf;^ ^ ) 35? ^ y yg* y 

xxf/H, ^'Jxfky/ij3-;Px^f/W*D 
^-/^'jxxf;H, x^if^BiWKxx^/W^ox 



[00903 mzT? v/vmxit**? >j/n<oxxf 
Mtsmt lt{±. ^yxf-uv^ya-zu^^^y 

U-K 1. 2. 4-7?>hV*-)l'hVX?'7 ) J\>' 

— K h'j^fn-^x^yMjr^'JU-h. ^ 
xy x y h -/t/r? y u— h . ^>?x ij x y f— 

h5T?yp-K iXy^xyxy h—)V-tfVT7 
[0091] £tz. mi-*imUm4H-T$>^Xl> i 

tf«#^*T-^tfcLitv^rjif^Lv>. is^yxx 
T/i^LTJi, eulf. ^^y^uxxf/k r 

^'by|^KyxxT7l^#W^&. W&MfSL 

mwzttzit&mmmmt. zti^izmfezti&h 

<. 2«fcJLb5r{lfffiLTkJ:V^ 
[0092] B^^fiS^+«OfiIIB^!ll«<J^*** J #-r 

±iaa^*^. fiitB^^y^x^^ 

ifc LT« . H^)^S+^1I«7>0 0 . 1-30® 

mtcno. l~2 0«fi%^mL<. 0. 1-101 
[0093] (3)^<7M 

wmmtfuai*. mz. ±i&n&#cr)mz, &m&m?L 
*>\M (rvx?6. mm) . *«3W, ^mKihM^^ 

T% !fe^(c^'5:x^;^-^^<'C#€.. 
#ffl¥3 - 1 0 3 4 7 6#4^Bfcie«<^fl:^*^f ■& 

[0094] mmm^Mit. w&tm&w >r-mt 
± {y@mmm±£T^&^mmimvt>tix\,^%> 

-kit. mm±) izWffiL. «aW-4ifct=J:>5RH-*i 

htfx-z & . wftm.<Dfflmzimzti&wi&k lxi±. 

n-7'af/PT/P:3-;K ^ f-;Uxf-^y h y . rob* 
wy/'jn- ;^y^^-;px-T-^ (mfg) . 

smxmzmm Lxn ?zt tfix-% s . 
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[0095] mimmis- h<7)%sm®mn±t-&. 
>£t hit-am (xy?-xi±i&irt i it-£®) . *ftw<v 

[ 0 0 9 6 ] aftte <fc 0 t < Kg* L-C»**3«4 

A, jK'JJ&fcrfA.. tfUifrffcb'^/K jKUffi-fkb'-Ur 
tlT H -6 # 'J -f V :T*7kX ? 'J U- b 

wk&mzmfhzttfx-**. mztwrnmi, 

<{&^&LX%te*m&hte9rt-tt&tyl<r>Mt LT 
it. iSTYitiiM*TiSMtn£oZ&!^MLX&# 
%m&Zte&faZWf&ZbWT%&. ft. ±s&cr>£ 

3 =5r. tktzx **mm*>»m*xtm± 2 s o-cwt 
•cftt-r s i t tftt 4 l < . <mc 2 3 0 •cmT-c^-r 

[0097] SftMH1iraoJ8*»m2: LT«*HHfc&«l 

*)MmL<it&nLxf3,i*zm.-t&*tvv-zm^ 

MittiO. 0 2 : 1~3 : 1 TfchZbtfft±L< . 
0. 05 : 1-2 : l"C*4£fc**Wc#*U*. ^ 

vxu&zbtfmtK, zcomzn-mizo . 03- 

ljumT&O. 0. 05~0. 5umcr>mfflt,Zfc&Zt 

[0098] *»*o_tfc: , xmmm. ®mmm. 
mmm^Mtfl^^mzmm^titzm&^mK^-hco 

lc±D#8?, 5WU *LT, £?>» 

®mbmimf8Mbcr>m<D%;tt&1&T-t&. zntz 

mmwm<nmbi,zz.^x\i, %<n-&imim®. 
mizftmtx. mmmizm&zti&w&cQmmzmb 
n. wmom&^mmbK&zbw&h. m-ox. *<d 
«t 0 %mmmm<r)m&im£. lx t . m&^tv^mm. 



izmnmp^mimt>ti^x5iz. tsmntminib 
AtZmteix^K^zb. w-h. ^iwtizftvxn^m 

0%\XTX'hZ>. ft. MESSRS- htett. Sk4L£ 

bmmmmmb zmtihxd %mmb-rz> z b i>x% 

[0099] h^M«^n£S*^S$ilTO 

zm<r>smm<?mmmmz 0 . 3 say. mkii 

0.20 J2TFtr$-4 £ fc Lv>„ ft«S«9»gJgfi& 
?££0. 3 5MTb^&Z\bXim^-h?:Wm-& 

. mmm^m<om^mnnm 2000-85759 
coon] izimn-fimiz®.? . wimfmm 

WnXJi.—Xf-m.ffTS-C. 55/iRHT-0.5~50mmHg 
0.0665-6. 65k Pa) *<*ftt<. A>ORa*>'0. 05 
~0. 4wmTS>5Ci:* { ML< 1 dcOwtfc<kO« 

V«„ mfRR afitfi. (Surfcora, 
(*) K) ^SrfflV^TJ I S B0601fc» 

«a^r & i k **-c# h . 

yrJ^ftX-l 0 gmLX-b&Z.btfjft£L^. *C0ji 
»JSJfiFsS»S2i4 0 4 6 izX Ol^iK^- h fc^mS-y: 

«fir*«-100~100VT'*> S C h tfftt LV ». ffi«^^ScO 
*fflfitil*<23°C. 55%RHT1 O^JilTTfcS £ k^'if 4 

[oioo] acjcttieaMEasc^- h fc«*^*>s*LT« 

mb<rm,z-7 visB^/m. mum. Rx/^mm^-m 
frimxte2mi>xt*m!tzffif&X'h&. ttz. 

[0 10 1] (3d#tiO LTti, 7-5^7^ 

>—K ^JR^-h, Wlta-MR, 

h^-h, ^';^-?Jf*— his— 
[0102] 3cm&. aWvfcffiK H ) &iTT«. 
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k, 15«£|i0±S*&C:k#T'#£O-ti?£U\ z\<D 

zm.izLKm.-smM®!?:. mmwiawAzx^xmrnxa 

[0103] l?IB^^14«flit LTJi. st?y rotu 
W-httlW^ »IMfcW*<* KfftttfJK. tf-f YV> 

AW* Ll\ frfB*|Sfk LTfflV^iXi.il«IS^i: LT 
(i. f%SAU~2 0)um£0W»^K. 

^y^^ffl^SClk * 
£lk LTfflV^ix£3jMa$§tt<0ffiIIik UTti. %i*Sm& 

y^UyfU-bZymt LX&fr&i> J £h(Di3m& L 

f n-290570 fciB@$tLTv^ . immz 

[0 1 04] NW£J#f*:OJJ$U:. 0-~ 

4 0 0^m-C$> 1 ). 2 5—2 0 0^rat*4^i { Jfl L 

VI) kcOSWft. X^&^i'-h'TWtfcJEJjfcJIkcD 

mmvxmimtfmz ttx ^xt>i\,\ 
[0105] (Sfius) hfo^ffiicii, mmm 

^r-£±ffc2: Lxmf8£ti&mT$>&cr>tf1&i 
iL<, ^oeajk LT<±. T?y;U®, .X**y/l«, 

;Pn-x, x^Mr/Wo— -fc/Uu— xr^f- h<9 
J:53:-t/Un-x^;tfyv-. #yx^>\ ^'Jt- 
tV-^aVVy. jK'Jf^f?-^. ^yt-;i,7^ 

H^oid^ftt^ifijJfUv-. /?^xy-xfi/>ft 
MiifonX o % dtM&tfV CI k **T £ « . 
ggUlW^yr-lt H&ft2fi&lk<7)ISc03fi£3r«« 
*fc»4fc»K:. A'yzM&iSJgl (Tg) #9 0°CJ: 0 

*te*r«H**art-* c: k i>°smx'b& . 4* . > 



i=, -e-coT g&3 oxibLtxhz £ u*. 

y c: k*^(ci? * 

[0106] &{mmm<7)xj±-A?-m.&i3°c. ssxr 

H-C0.5~50mmHg ( ^0.0665~6.65k P a ) *^*L 
< s *>ORa^0. 0 5 — 0. AumTfo&Z\h1)W& 
L<. Z<DZkl£J;K)mMmz%:m®tW&&imttf 

a8(Surfcom, XftfHI (1*) H) mzm^X 

J IS B0 60 l^a^ss^-rscik^T'^s. * 

HiI»ftfiSltl*m4 0 4 6 tc J; K>&&is- h 
*>"23°C, 55%RHT' 1 0 9 ClWFXb h CI t tftttt. & 

mmmftv>ifi±mimm< o . 2 jsircft ^ c t * 

U l > . S^B*®<?)*® x^./^-*f23~35iag/m 2 T'J> 
SClk* J »4Lv\ 

[0107] %®m±.iz-am®.imiizLtim. m\* 

3fc^t14W^ffl^i: LTii, ^J^{f. a) ftjnfi^fc 
J: ^T3t*-&fr*^ LdS ^fifeb'^^XJi b'- »J x 

b ) %is^y v-. c ) xmizmam. &xf&§uzji>b 
xmm.^^m<mtimfrh%z®.?*iib*i*m j f& 

ik v *->v<vPtma^*T-)v. mzr? u )vm t l < 

^r^yw-K ^y^x'jxijh-^fb77?'ji' 

[0108] tufB*«l^y v-k LTtimJtaSMSJg* 
ffl^'j7-^flf^S. JKS^ifittfflk LX 
i±. ^y/7x/y, 5b7-xyh>-^<oiim^7 

y*A«rtl!l«W. «4>W0. l~2 0fii%(0|i|^ 

[o 1 09] ^mm<7>mM±o. 3—7 >um, s?t l< 

liO. 7~4/tmT'*>-5. 0. 3Mm*iJSc0^-. Epffl 

^^conm^^m^zfmmt^&tmhM^. 

[0110] ( Z<m<7)m ) S^r«tkS«Ji k 

k. v-^-wm-mzmimmmt. %.&m<rmm& 
m&^i'-hk%i&i'-h<7>fflizmmtfmxLx 
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mng.m t 'hz < £ o . *s* t lt a * 9-w^mmxm 

SWlfe^'ttS: fail"* £ £: . & fctffi?m<?>%aR 
H&T^hZblzX^X. mmbcOi&®.&i>\*l±.Z 

[01 11] 9 >vi<- 3 ym\±. gi&mttZ&JjtfMz. bix 
«i. «5MWt*r6tm, ^5¥tt£*rr£*m;£>6 

v mtmiz* izmtt & m^w&mm^ & s <o 

£L<(±0. 5MPa~l. OGPa, #£$f£L<li 
IMPa-O. 5GPa, iOffiKlil 0-1 00 
MPatfcl.. *Jt. ^ 5 ^coM^£^ 9 
fcti. J I S K 2 5 3 0"Cj©64»<lfc#fAK ( 2 5 
°C S 10 0s. 5f£) 35*1 OHLkX'fo&ZbtfUtt. L 

T\ L<li2 5'CJilT. mt&&5 0-2 0 0'Ct>' 

#*u>. ztihnim. mail, ts zmm-i-ztztb 
[oi 12] r-yisaymw^yy-tLTm^bti 

&M&m$mtLXli. *7V9y^ti±, 7fiSztyzf 

<r>mz, iK'jxfux ^yrobi^y. j^yccx-?- 
/K xf-w^-y^^x^Jts-^*. x^-i^-ftigb* 

->t^S3#. x^v-T?U/W«-&*, Jg-ffcb'x 
^-SSb'x^*a-&«£. ifrfcb'xy 7^8*11. *iWM 
A9iSrt:b'x;M§fflt, dCUTSHWIB. 7*y-^«ll8 

flg-e<7)fliJ^mc:J:0S^*^ )i«3~l OOjunu 
if£L<«il 0~52 J um-C£>&„ 

[0113] s«* 1 9 v is a >mi±is-?-mm<7>f5. 
nm-t&tiMz. fflfmmizmift>ixx^&zk-t)W& 

J§<0iacilMll^^O. l~2jL t mg^T|g(t-S.^fc 

tfimx'bh. wmw yr-bLxn. Attne 

/K jKytr— /k ;J?y./^Ay®L jK'J;*:? 
?y/H!^7VK ^'J*-**- K xf-MA-n- 
X, xhnb;H3— X„ ^<f-;Hr;l/n— X. ^/l^fi' 
* f-/Hr/Po— J* s b H n^f i'/n bVHr/Po— X „ *r 
>J b*:x/WT/W3-/K sKyifrffcb'x/k *7V9yMm. 



s . man t LXin v S'T*— h,/7$ ym<n-m 

[0114] JJB*tt»C^*>*T«WWW!-f >^-?r 
Aft*:*'.;;*— K Tb^-;k x*-/Hs;H3- 

x*i«^tt^£.T-iff^ l< . mz&mmizT 9 vmm 
mzm^z t v— r-fmm£<omm*¥ffii?-r2>mz 

mm&B:1ifb%')mz1fr£U\ X. JM(=, fcfinfrfc:* 
m^k^^tt^^T^K^rSJl^MglSi: LTfiJffl 

fc-TS Z. b A*?* 5 . jN68H&{b£tt*: L^'i^ #^HS 
63-19388 6^-tZlS®C0^«^^ft&„ WtC^'f 
7u9\)X9 l Jy7v9X* '1=7 7 < y7»/9X^ A)V 

-fw>v9x%b'tm&L<m^t>ixh. fmwmm 

bLXli. ^uy-wmt'=.ji>miffi&<?>^uy& 

[ 0 1 1 5 1 ,r coj: 0 ^mmmuimamb lx . 

mmmnmvffi&ut, tiammzmmxitmt-t&zbiz 
x^x. ziz&wtfwmm-zzbX'MMftz&^m 

n^^v^. ^y^^x^-u>- % ^yvhyrv- 
tit isVa-y*4J\s%b'(r)i'Vz}-yZk®m; c r7 

vy^ nmttT9 »A*w*&ttzaNm •. #y s/n 

^y b*x;W*;UV-;l^<7>Tb^-;^®flt ; *T 

, p— ^— . >n*— a— /j—fya— 
9—. 9 r 7^TZl—9—. %rcr>Wlfi&. *7h^^M: 
J; l.ffai 1 9 S *— a i: AWC'^ . i? 3 

fcwfc. IM^-fimx-Wft Ltzhcr)b9 -v ^ 3 yMbi: 

morhittzmziR^-x zmm Lxmm* 

[0116] imemm^- hbm^^ti^m^ 
-Hi. smrnw? sisaym&ifctofcm&x'h-oxh 
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3>&%imv>mMi5-i oojum, #aL<j±io 

-4 0iimt&S. 

[ 0 1 1 7 J htett. -3&fWcr>>£&mtf 

k, £«^-h<0«KS«^&^6m*#5fcU">. mie 
HfjfcJH. Sfl3£*. PMMA«frF»CJ:4-?-yMW*» 

. V >y h^O*^ T^fiffiO . 5~ 1 0 u mCO 
fH^Ji** 0. 5-8 0%W&mwt&Z.bi> s X'% 

*. wmmjUMt lxh. m<D$mmjL&2 3-c, 5 o 

%RH<7)gtfrT*l 0»QJBIT. <* L<(2 1 0 9 Q 

fflKbTffl^*.rk*<-e#s. 

[01 18] Av^ifcHV^W^f^-tLt 
~>U3-yffi)ii. x^i^fjfi. T/Wf 

imsfmbl ^l^vttHL T?»MMm* 

How* y& fc'tfUfl 'J ft teffi-f & c fc tfTZ t . 

[0 1 19]A' 7 ?JBfcf^ L<sao3ft*v-y hMt 

vhmbLXli. (PMM 
A) .. sKUXfpy, ^(/ifi/y, ;Ki/raew, 

/K ;Ky#-#*-h&km£*yv-om&^fc'a* 

Rft6ii«£fc#VlU\ 0. 5 8/rf5fe»T*a*« 



r-<O^COJl/Pi 0 t> 2 . 5~2 0/zm;*:%V">i><0#jJ 

4 U \ -7 -y h JHO+T fc . 8 u m&t^SS^Srfifi 

5 m g/m* J2Lb8*sB9T*\ $f 4 L < li 6 ~6 0 0 m g/ 

&^*c08^fc<9£ffll>S.Ik-C, JMMc**^ 

tim&trt&i£f-£.x. z>xm*imx'% 

[0 1 20 3 /N*>y^St=*i. «iia-/Ufc<o»«FllWte 

m. (mnsmwitm. mw&mr*>m. r 1 1 2 9 

OO-fb^fSJij -ft^J^BfS^fc. 8 7 5-8 7 6JC**fc 
ieSi^^^i:3!) i ^<fflV>^tl.4o ^'y^Jlfc^fflT- 

t>ti&. mz. mmvt®m=Fzm^& ztiz. mw%± 

ffi^cOTMA (Thermomechanical Analysis) Izj: *)ffl 
[01213 TMAtMIl MJBW«i*-)e«0|Ha 

fc^a-rs. TMAt=.t4«tftjSc«jBett. a^«mtt 

gThermof I e x^k'eOilSSrfflViTff d £ k** 
[0 1 223 Wffi!MKaSE^- b k WESHRi'- Mi. 

TJBfitr4£k*«T§4. S*s^i'-b<0lB« 
^coj^SJKii 16 0 ^COT, i> L < t± 1 3 0 X^SLT** 

[01233 wm***&W)ijmk lx. mtuzx 
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[A^SgiBfgffi^IllSi] 

(■/'aiJ-7-ET4 1 0. ElJ&fr2 0©i%, 



[0 124] 

[01253 b ( y7V) cO#8S- 

(H«smi ) 



2gB 



SWUM (HO H) 



#mK»BPJ (K^xx-K^ryf-^ycOTk^^) 7. ogp 

(^©S:0. ljunu 17«*%) 

tfU^i'Xf-l^y'x^/l'X— x/W 0. 1 SB 

^7Syft^t o. 3gp 



f 1/yf (SffltORaliO. 0 1m 

m) co-^cOiB (KB) term-HSSfcifcU >^/9W. 
immM*mmm&tf0.03vmlz%:& J: d^iL/i^ 
180X:T30#rate«L-C, v\*v?fl5UB*»rtLfc. 
fon^-ftfan^vymtA 5 0 K g/mm 1 ( ^4 . 

(*?4. 9GPa) T'£>6. IZtm^ttfiWF - 5 

(tSA-;l^S-12 0, 2 7«*%. 



til lOKg/mm^ (^98MPa),Sft*i* 
I«lC0F-5fiHi. 13Kg/mm'(-127. 4 MP 
a ) T*& 0 .. i o 0-C. 3 0#T*0*MJtt»tt 

Jl** 0 . 3 %T\ (Kflfttf* 0 . 1 %T'£>£ . «g»T 
&mi±m^?jfttf2 0 K g/mra' < = 1 9 6 MP a ) 
T\ iffli!i ! 2 5Kg/mm J ( = 245MPa) % 3fc 
tt$li4 0 0Kg/mmM^3. 9GPa)tifeS. 



3. Ogp 



^mB&iBW (IWkxX-iWtTy^^^ic^MBHIi) 2. OSS 

0. ljunu 17®*%) 
nn>f^;PvU^ 2. Ogp 

(xy-f7?XC, 2 0ft%, BSfl£* (**)»> 
x,-K4rMk-^J 0. 3S5 

(■5*4-*-3-/PEX-6 14B. -7-#-Mtfi£ (1*> 13) 

-^H-*U0 0g6{C 



[ 9wm<rmm **» 1 a^xt^ >y ?^2 

( tnk-2 0 14 j . u&mt&m m) sl Ttmm^r 



[01263 1 ) y@*gmmmmffi&<vmm 



7. 6gf 



[0 1273 
Ut6] 
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[0 128] (5$+. RliCH 3 . X-JiC10 4 -$r^ i\ ) 

( ry^ 3 -hSN-20F j „ ffB*aft (1*) 

[0 129] 
[fc7] 



6 

[0 13 0] 
[0131] 
[ft8] 



29. 3g? 
SMMJSaK : 5 1 Or) 



[0132] Sr^-f. ) 



■ N-^^-;Wb*aU Hy(NMP) 

( r^tf? y „ ? F - 1 7 6 P F j . ^B^M >-*fllSKDRfc«, 
M) 



12. 9g? 
5. 8gP 

1 500g& 
3 6 0S5 
0. 5 SB 

14. 1S5 



[0 133] 



• N-^f^-2-tn(J (NMP) 6 9g& 

• .X^/UX-r/l^h-y 2 0SP 

• .Xf-l^T?y^8fJ!i 3gf 
( r^ 3 ^^>J;W6 1 1 j , ^gyyyiK'JV- (ft) H) 

• S i 0 2 &^ 8SP 
( r^_*x?-KEPl 50 j :^'J^T> (*) I?) 



0. 3/zmT'£>->Jt. 

[013513) va^»j«iifflM^^iai 



[0134] 2 ) ^f*efS®^»(£J^S«<Z»8j£ 
W§ 7 5 ^ mtfOJK U X^-U- 7 9 U— h y 4 /W> 

fc^-V-v-C-fcfljvvcJfcifcUfcflL MttlfoZ: 1 2 0°C 

ftiSfcSMW* 1 }. OD) fc ft 

»%U?U V -#%%SftU V - 2 4 0 rtue Lfc k £ 
OD = l. 0 9T*->t. TOi, j&l&YHmt 

^Ty^f4ffifiKl : 

( rixi/7?B bl- shj . m*.nt&xMim m 

■Pigment Blue (e^yb^A-) 15:4 (C. I. No. 
74160) 1 5. OgB 

(TCyanine Blue (xT-y/zl'-) 7 0 0 - 1 0 FG j s 3fc 
#4 >=*«i£ (tt) S3) 

-4MUWH 0. sas 

( rpw-3 6 j , to*tt& (ft) §g> 

• n-Tn\f>VT)Va~)V 1 1 OSB 

^T>«H*lJ«2 : 



12.6* 
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[0 136] 



- ilfiWzJWhJ—fl, 12. 6S 
( rxXl^-y^B BL- SHj . «*<ft^:ijSt (8c) K) 
•Pigment Blue (t^y^H) 15 (C.I. No. 74 
160) 15. OS 
(TLionol Blue ( 'J?i"y — f[/~f)\ — ) 7 0 2 7 j . JfcPM 

m. (*) «) 

•#fi»j o. ss 

( rpw-3 6 j . fltWEA <») M> 

- n-7Dttl'7A'3Hl' 1 1 OS 

• ±9i^rymm^mmm. 1 1 ss 

^rywrnm^Li ■. isT>mm®.2=9o ■. 10 can 

■ *U t*.=.;U-:/f-5— ^ 5. 2S 
( rixV7?B BL-SHj . «*<fE^l3t (80 S3) 

-ftlflUm TMEK-STj 1. 3«P 

(XtTV>MT$.V r-jL-hvy2j . B*»-fk(«) «) 1. OS 

(<^>-S!TS H ry-ftS'y h'BM j . B:*« «*) K) 1. OS 

(^^'JyiTSh' r^^s 7 KYj s B*fl:j£ (80 18) 1. OS 

(WSf-^KTS H r^tS^PKP j . B^Mbfc (80 8?) 1 . OS 

(x;|/*I7Sh'r^-\'S7KL-200j (B*ffcj£(80iS) 1 . OS 

(*W >-igT5K r^-v»5-/Ko-200j . B*-(tJ£ (80 151) 1. OS 

• 2 . 8S 

( tke-3 1 i j . mwttfr <8o s?) 

(fi)c# : 8HiS!80~97% : 8fBiKl£# : Tt'xf yK3(K40%. *;frTb-J^ 
Vg!10— 20%. i"'t FoTt*xf->-g?14%. -rh^t h*art*xf-^®|14%) 

• ^X'JXD yPr-b^T^'JP-b 1.7S 
( rNKJlX^/W A-TMMTj . fr+fMt^ (80 13) 

•JMRStt» 1. 7S 

( Wr7^F-176PFj . STO#20%. *B*4 y^ftflitti 

) 

• n -ya^fVT)Vzi~ }V 8 9 OS 

■ jij-j\,3Lj-)Vlrb> 2 4 7S 

-tftSL^^aK^i3«S$:fflV>Tai^L7ti: -I kit***?* K . MffcW£li2 0 0 gfiLkTrfc-afc. m. 

¥%SS0. 2 5A£mT'£>9s l/imjilicofft^fij-^ ®OXA-X^-0ii2 3°C, 5 5%RHfO . 5 — 50 

(4. 0. 5%-Chitz. mmHg (^0. 0665-6. 65kPa)*W4L 

[ 0 1 3 7 ] 4 ) 3^^e^®^<O^TyH«^^« < s ftttWICtiS . 3 mmHg ( ^ 1 . 2 4 k P a ) T' 

<mfo h^tc. $mn&ikmimm±o . 2ot#w£l<, 

iSSrV^-f-A-SrJBWT lftffimtfiLMk. mfiVaZ [0139] (HSfe#J2 ) HJfctfU fc*5WC s ftSfe^ffc 

i o o-c^-ryf-r^^raiasbT . a&gaMa mmmimmi$.cn>r - ^^of^^ h u ^ 12.9s 

•XiSSft r TD-9 04 j (W7^^-)T«U-: [0 140] ( HJgffl 3 ) SIS&{3J HZ& ^T. 

t-r^ od=o. 9it*->ft. a*:. */T>mim mmmfflm.<7>r-i/'?u*r**Yv> 12. 9s 

1z. 7. 3«tC#ifcJa*KU«tlWll kR»KLTJ!SK¥^ 

[0138] '&htitzwm$jm<r>ym\mT<F> x at - h l*. 



(12 2) )02-274046 ( P 2 0 0 2 



[0141] amm) mmmuzti^x. ms&mm [oi4 2]-« 

mmti8MS&<Or -^nfWh'jy 12. 9 ff £ TiZ<m&<?>? - 

i) ?vis3>mmmii6i 

<±><4 ^-) 

( TMPR-TSLj „ Bftfl^ <*) K) 
- pj^lj 

( Oj s CP. HALL. COMPANY^) 

• RMftftM ( 7 : ^JSfcffl) 0 . 
( Wr7?F-177j . *B*-f y^Hfc«3JI (*) K) 

■ #v»jUH ( 4a7yt--)iiS) 

( TSAT-5 Supper (IC) j, 0**^(tt)l!) 

• N , N - it* 1-)\/1!vVJ* TS H 



2 Off 



1 Off 



5ff 

0. 3ff 

6 Off 
1 Off 
3ff 



[0143] 



2 ) fotmfmm. 

( rxXWy^B BL-SHj 



( ff^7h2 0 1 2Aj 

( ^#7r»/?F-l 7 7 j 
• n-yxn^iVTi^—lV 

■ 1 -.X b*ris- 2 -TcmV— 
[0144] /NBWHitMV^T. SfeP ET3d*tt 
( r/V$5-#130E58j . (ft) K. J*»l 
3 0 u m ) id, ±ffiO? v is 3 ^«Jgj£ffliiflI?6£§£ 

«a*tfc. ym<ommtm2 o >w m . 

HI (JP* : 1 1 6;unK : 2 0%) fc-fr 

-HI 7//nu DMbf-^-frffft: 2%) fctf) 

SB* (*gJ¥*: 1 30jLtnu JtS: O. 8) 

tt, o-/WBJrc*SR"5. liIH£»T»#flL TIB 

[0145] »4»fLfc5MMiW*ttl±£lT<OJ: 5 T'&o 
fc. SBBSRai^O. 4—0. 0 1 ju mtfjff* L < . 
ftftWWJ 0. 0 2/tmtJ>-7t. g«Scom®<0 a fc 
9#2 wmJilT^'ffi L< . Mfomzl± 1 . 2/xmT*& 
ojfc. Sfi^cOHmoXA-X^-iBJi2 3 <, C. 5 5% 
RHTO . 5~50mmHg (^0. 0 6 6 5 — 6. 6 
5kPa) j&*S?£L<. JUfcniCUtO. 8mmHg<^ 

o . nkPai x-h^fc. xmmmBewjkjmim. 



3&iti8jm (mm) 



8ff 

0. 7ff 

0. Iff 

2 Off 
2 Off 
5 Off 



3 7X'$>^> 



«0. 
fc. 

[01461 -6?B*^- 
UE U^HttM 1 - 3 at^Jtl^J^lK^^- l-Mtf fc 

H@l mmco^^-fe^v-a V7L (3cmX8cm<0 
xyrfcHlOBSfcK) ft<BHft&frCV)&itS2 5ciii 
OEBRK^Afc:. g&i'-h ( 5 6 cmX7 9 cm) * 
**ft«\ KSMWrS-tf*. 6 1 cm x 84c 

UJ-f J: 3 CcSfcu x^>f-Xn-7-tx?>f-X§t 

l*UBc*H/C-l 50mmHg (%81. 13kP 
a) Tft-jfc. WiEl*5AfcliWR3H2\ K5A±tO« 
•ttOgEBfc* ^H»A»^*^8 0 8nm<^3*«cP"-1f 
— . 3fc£fc38ftJBtf)^ffiT 7 m<T)X^ >/ h £ k 
StzmtL. HBEK5A^)|lHg*|6i (±«6rW) t=*T 

is-*f-m& mm) gmz'tt^K. u-^-m^n- 



(£3) >02-274046 (P2OO2-0I£5ffi 



-^f-b'-Afc&JBU:. 

H<7- llOmW 
K^Aig^c 50 0rpm 

giMSb-yf- 6. 35jum 

m± Y 7J><VW.ffli 3 6 0m mJ2lb&«# * L < . JlffcW 
fcJi3 8 0mm«Dic9£Jfl^fc. ft. H«1MXI±5 1 
5ramX728ram, KM»2600dp i"C*£. 

[0 14 7] (RTBttOffC) 
1 ) iSSSMffi 

ft¥IRtttt& i 0 HSfcCT 1 ~ 3 xx/UMmcrx&m&z 



®S(mJ/cm2) = (V-^r-^V-? (nhl) ) / (Mffid (c 

m) XiHiSv (cm/s) ) 

2)e»9IW 

**Mim*MW6U X-ritettS SlfeffX- 
r i t e 9 3 8 SffiViTfiKfl ( L*, a*, b*) 
feLt: (StfSfett : %M D 5 0 . £!M 2* ) . £ 

[0 148] 
[&1] 

AE = V(L 0 * -L») 2 + (a 0 • -a*) 2 + (b 0 * -b*) 2 

[0 149] 
[f*l] 









AE 






295 


1.15 




li-^of^ hi; > 


317 


1.43 






267 


0.84 


3ftttftJ4 




447 


3.98 



[0 150] 
[■BOftV&W!!] 

[El ] I^-lf-Srffl^fc*BB»K¥teJ:*#feBfl»» 
[02 ] V-1f-J!^fflE«^<0«iftMt^E8lT 

1 IS^S 

2 tafiK-yK 

3 »eiEI^-* 

4 EftF?A 

5 ifi?^-bo-f-f>/i-7h 



6 g«y-bn-yl/ 

7 

8 3.9-4— Xu— y — 

9 i]«>9— 

10 tmMis-h 

1 OK, 1 OC, 1 OM. 
12 

14 3E?fc^J&f 
16 Wt&T&fiJtJf 

2 0 %t&i/-h 
2 2 

2 4 

30 mmi* 

3 1 #ti}£ 

32 mmn 

3 3 #ffiP 

3 4 xr- 

3 5 



10Y H?y-ho-;l, 



(G4) )02-274046 (P2002-FBE5 




JP,2002-274046,A [CLAIMS] 
* NOTICES * 



Page 1 of 1 



JPO and NCI PI are not responsible for any 
damages caused by the use of" this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shc^s ^ worc i which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hot printing sheet characterized by including cyclodextrin or its derivative in a light- 
and-heat conversion layer in the hot printing sheet which prepared the light-and-heat conversion 
layer and image formation layer which contain the light-and-heat conversion matter at least on the 
base material at this order. 

[Claim 2] The hot printing sheet according to claim 1 characterized by being in the range the 
thickness of whose is 0.2-1.5 micrometers 20 to 80% of the weight, including respectively the 
amorphous organic macromolecule polymer which has said image formation layer in the temperature 
requirement a pigment and whose softening temperature are 40- 1 50 degrees C. 
[Claim 3] The television sheet which has a television layer, and the hot printing sheet which has a 
light-and-heat conversion layer and an image formation layer at least on a base material are used. 
Counter the image formation layer of a hot printing sheet, and the television layer of a television 
sheet, and light is irradiated from the base material side of superposition and a hot printing sheet. 
The multi-colored picture image formation approach characterized by being the multi-colored 
picture image formation approach of having the process which imprints and carries out image 
recording of the optical exposure field of an image formation layer to up to the television layer of a 
television sheet, and a hot printing sheet being a hot printing sheet according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hot printing sheet used for the multi-colored 
picture image formation approach which forms the full color image of high resolution using laser 
light. Especially this invention relates to the hot printing sheet used for producing the color proof 
(DDCP: direct digital color proof) in the printing field, or a mask image by laser record from a 
digital picture signal by the useful multi-colored picture image formation approach 
[0002] 

[Description of the Prior Art] Although printing of the printing version is performed in the graphic- 
arts field using the color-separation film of the lot produced using the lith film from the color copy, 
in order to check the error in a color-separation process, the need for color correction, etc. before this 
printing (actual printing), generally the color proof is produced from the color-separation film. The 
color proof is expected the implementation of high resolution which makes high repeatability of a 
halftone image possible, and engine performance, such as high process stability, moreover - as the 
ingredient used for actual printed matter as an ingredient used for a color proof in order to obtain the 
color proof approximated to actual printed matter, for example, a base material, - printing - it is 
desirable to use a pigment for our paper as a color material. Moreover, as the production approach of 
a color proof, the request of a dry-type approach which does not use a developer is high. 
[0003] As a dry-type color proof producing method, the record system which produces a direct color 
proof from a digital signal is developed with the spread of the electronic systems in the latest process 
before printing (PURIPURESU field). The purpose produces a high-definition color proof 
especially, and, generally such an electronic system reproduces the halftone dot image 150 lines / 
more than an inch. In order to record a high-definition proof from a digital signal, the laser light 
which it can become irregular with a digital signal, and can narrow down record light thinly is used 
as a recording head. For this reason, development of the record ingredient in which the high 
resolution which shows high record sensibility and makes a high definition halftone dot reproducible 
to laser light is shown is needed. 

[0004] The thermofusion imprint sheet ( JP,5-58045,A ) which have the light and heat conversion 
layer which absorb laser light and generate heat on a base material as a record ingredient use for the 
transfer picture formation approach of having use laser light , and the image formation layer by 
which the pigment be distributed in components , such as a wax of thermofusion nature and a 
binder , in this order be know . By the image formation approach using these record ingredients the 
image formation layer corresponding to the field fuses with the heat generated in the laser light ' 
exposure field of a light-and-heat conversion layer, it imprints on the television sheet by which 
laminating arrangement was carried out on the imprint sheet, and a transfer picture is formed on a 
television sheet. 1 

[0005] Moreover, the hot printing sheet with which the light-and-heat conversion layer which 
contains the light-and-heat conversion matter on a base material, and the heat stratum disjunctum of 
a thin layer (0.03-0.3 micrometers) and the image formation layer containing color material were 
prepared at this order is indicated very much by JP,6-219052,A. With this hot printing sheet by 
irradiating laser light, the bonding strength between the image formation layers and light-and-heat 
conversion layers which are combined by mediation of said heat stratum disjunctum is reduced and 
a high definition image is formed on the television sheet which carried out laminating arrangement 
on the hot printing sheet, so-called "ablation" be use for it, it be the field which received the 
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exposure of laser light, a part of heat stratum disjunctum understood the image formation approach 
using said hot printing sheet, since it evaporate, the junction force between the image formation layer 
in the field and a light and heat conversion layer became weaker, and, specifically, it use the 
phenomenon imprint by the television sheet the image formation layer of the field turned [ the sheet ] 
the laminating up. 

[0006] printing whose image formation approaches of these attached the television layer (glue line) 
as a television sheet material - our paper can be used The image formation approach of having 
advantages, like a multi-colored picture image being easily obtained by imprinting the image with 
which colors differ on a television sheet one after another, and using especially ablation A high 
definition image is useful, although it has the advantage of being obtained easily and a color proof 
(DDCP: direct digital color proof) or a high definition mask image is produced. 
[0007] In case image recording is carried out with laser light, in order to shorten chart lasting time, 
the laser light which used two or more laser beams and which consists of a multi-beam is used in 
recent years. If it records with the laser light which is a multi-beam using the conventional hot 
printing sheet, the image concentration of the transfer picture formed on the television sheet may 
become inadequate. Especially the fall of image concentration becomes remarkable when laser 
record is carried out with high energy, this invention persons examination showed that the imprint 
nonuniformity produced when laser radiation of the fall of image concentration is carried out with 
high energy was the cause. 
[0008] 

[Problem(s) to be Solved by the Invention] It had become a problem that the light-and-heat 
conversion matter in a light-and-heat conversion layer shifts to an image formation layer at the time 
of spreading and record, and causes color muddiness until now. Moreover, on the occasion of record, 
although the one where sensibility is higher is desirable, calorific value increases and sensibility 
turns into high sensitivity depending on the absorption property of a light-and-heat conversion layer, 
so that optical density is large. The image recording of high sensitivity is possible for the technical 
problem of this invention, and it is offering the hot printing sheet which can obtain a record image 
without color muddiness. 
[0009] 

[Means for Solving the Problem] In the CPT (Computer To Plate) age, the contract proof which 
becomes filmless and replaces from a proof or an analog type color proof is needed. In order to 
acquire the approval of a customer, the color reproduction nature which was in agreement with 
printed matter or an analog type color proof was required, the same pigment system color material as 
printing ink was used, the imprint nature to our paper is possible, and the DDCP system without 
moire etc. was developed, as this target - our paper - the same pigment system color material as the 
possibility of an imprint and printing ink is used, and it is the high large size (A2-/B-2) digital direct 
KARAPURUFU system of printed matter approximation nature, this invention - a laser thin film 
hot printing method - using - pigment color material - using it - real halftone dot record - 
carrying out - our paper - it is the hot printing sheet which can be used suitable for the method 
which can be imprinted. That is, said The means for solving a technical problem is as follows. 
<1> Hot printing sheet characterized by including cyclodextrin or its derivative in a light-and-heat 
conversion layer in the hot printing sheet which prepared the light-and-heat conversion layer and 
image formation layer which contain the light-and-heat conversion matter at least on the base 
material at this order. 

<2> Hot printing sheet given in <1> characterized by being in the range the thickness of whose is 
0.2-1.5 micrometers 20 to 80% of the weight, including respectively the amorphous organic 
macromolecule polymer which has said image formation layer in the temperature requirement a 
pigment and whose softening temperature are 40- 1 50 degrees C 

<3> The television sheet which has a television layer, and the hot printing sheet which has a light- 
and-heat conversion layer and an image formation layer at least on a base material are used. Counter 
the image formation layer of a hot printing sheet, and the television layer of a television sheet, and 
light is irradiated from the base material side of superposition and a hot printing sheet. The multi- 
colored picture image formation approach that it is the multi-colored picture image formation 
approach of having the process which imprints and carries out image recording of the optical 
exposure field of an image formation layer to up to the television layer of a television sheet, and a 
hot printing sheet is characterized by being the hot printing sheet of a publication <1> or <2>. 
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[Embodiment of the Invention] the hot printing image by the halftone dot with sharp this invention - 
realizing - and our paper - it is effective and suitable for the system in which an imprint and B-2 
size record (515mmx728mm, however B-2 size are 543mmx765mm) are possible. This hot printing 
image can be used as the halftone dot image according to the number of printing lines in the 
resolution of 2400 - 2540dpi. The halftone dot of each does not almost have a blot and a chip, and 
since the configuration is very sharp, it can form clear the halftone dot of the high range from 
highlights to a shadow. Consequently, a high-definition halftone dot output is possible in the same 
resolution as an imagesetter or a CPT setter, and the good halftone dot and the gradation of printed 
matter approximation nature can be reproduced. 

[001 1] Moreover, the repeat repeatability which could reproduce the halftone dot corresponding to a 
laser beam faithfully since this hot printing image had the sharp halftone dot configuration, and was 
stabilized by a hue and concentration under the broad temperature-and-humidity environment since 
the environmental temperature-and-humidity dependency of a recording characteristic was very 
small can be acquired. This hot printing image is formed using the color pigment currently used for 
printing ink, and since repeat repeatability is good, it can realize highly precise CMS (color 
management system). Moreover, this hot printing image can be made mostly in agreement with hues, 
i.e., the hue of printed matter, such as a Japan color and a SWOP color, as for a color when the light 
sources, such as a fluorescent lamp and an incandescent lamp, change, appears, and can show the 
same change as printed matter also about the direction. 

[0012] Moreover, since a dot configuration is Sharp, the thin line of a detailed alphabetic character is 
easy to go out, and can reproduce this hot printing image. The heat generated by laser light is told to 
diffusion **** to an imprint interface in the direction of a field, and an image formation layer 
fractures to Sharp by the interface of a heating unit / non-heating unit. For this reason, the dynamics 
property of thin-film-izing of a light-and-heat conversion layer and an image formation layer in a hot 
printing sheet is controlled. By the way, in simulation, a light-and-heat conversion layer is presumed 
to amount to about 700 degrees C momentarily, and if the film is thin, deformation and destruction 
will tend to start it. If deformation and destruction take place, a light-and-heat conversion layer will 
produce the actual harm that imprint on a television sheet with an imprint layer, or an imprint image 
becomes an ununiformity. On the other hand, the light-and-heat conversion matter is made to exist in 
the film in acquiring predetermined temperature at high concentration, and if it is ****, problems, 
such as a deposit of** and coloring matter and shift to an adjacent layer, are also generated. For this 
reason, it is desirable to thin-film-ize a light-and-heat conversion layer to about 0.5 micrometers or 
less by selecting heat-resistant binders, such as infrared absorption coloring matter, a polyimide 
system, etc. which were excellent in the light-and-heat transfer characteristic. 
[0013] Moreover, if deformation of a light-and-heat conversion layer takes place or the image 
formation layer itself generally deforms according to high temperature, the image formation layer 
imprinted in the television layer will produce the thickness nonuniformity corresponding to the 
vertical-scanning pattern of laser light, therefore an image will become an ununiformity, and 
apparent imprint concentration will fall. This inclination is so remarkable that the thickness of an 
image formation layer is thin. On the other hand, if the thickness of an image formation layer is 
thick, the sharpness of a dot will be spoiled and sensibility will also fall. In order to reconcile this 
opposite engine performance, it is more desirable than adding low-melt point point matter, such as a 
wax, in an image formation layer to improve imprint nonuniformity. Moreover, imprint 
nonuniformity is improvable, making it an image formation layer fracture to Sharp by the interface 
of a heating unit / non-heating unit, and maintaining - sensibility in the sharpness of a dot by raising 
thickness proper by adding a non-subtlety particle instead of a binder. 
[0014] Moreover, generally, low-melt point point matter, such as a wax, oozes on an image 
formation layer front face, or tends to crystallize, and may produce a problem at the stability of 
image quality or a hot printing sheet with the passage of time. In order to cope with this problem, it 
can be desirable that Sp value difference with the polymer of an image formation layer uses the ' 
small low-melt point point matter, it can raise compatibility with a polymer, and separation from the 
image formation layer of the low-melt point point matter can be prevented. Moreover, it is also 
desirable to make it eutectic-ize by mixing some kinds of low-melt point point matter'with which 
structures differ, and to prevent crystallization. Consequently, few images of unevenness with a 
sharp and dot configuration are obtained. Moreover, generally, the dynamics physical properties and 
thermal property of a layer change because the spreading layer of a hot printing sheet absorbs 
moisture, and the humidity dependency of a record environment arises. In order to lessen this 
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temperature-and-humidity dependency, it is desirable to make the coloring matter / binder system of 
a light-and-heat conversion layer, and the binder system of an image formation layer into an organic 
solvent system. Moreover, while choosing a polyvinyl butyral as a binder of a television layer, in 
order to make the absorptivity small, it is desirable to introduce a polymer hydrophobing technique. 
As a polymer hydrophobing technique, hydroxyl is made to react to JP,8-238858,A with a 
hydrophobic group like a publication, or constructing a bridge by the hardening agent in two or more 
hydroxyls etc. is mentioned to it. 

[0015] Moreover, although there were some which are pyrolyzed with the pigment which heat about 
500 degrees C or more was cost, and was usually being conventionally used also for the image 
formation layer at the time of the print by laser exposure, this can be prevented by adopting a heat- 
resistant high pigment as an image formation layer. And if infrared absorption coloring matter shifts 
to an image formation layer from a light-and-heat conversion layer, in order to prevent that a hue 
changes according to the high temperature at the time of a print, it is desirable to design a light-and- 
heat conversion layer in the combination of strong infrared-absorption coloring matter / binder of 
holding power, as mentioned above. 

[0016] Generally, in a high-speed print, it especially becomes energy shortage and the clearance 
corresponding to spacing of laser vertical scanning occurs. As mentioned above, the formation of 
coloring matter high concentration of a light-and-heat conversion layer and thin film-ization of a 
light-and-heat conversion layer and an image formation layer can gather the effectiveness of 
generating/transfer of heat. Furthermore, it is desirable to add the low-melt point point matter to an 
image formation layer in order to raise the adhesive property of the effectiveness and the television 
layer which an image formation layer flows slightly and fill a clearance at the time of heating. 
Moreover, the adhesive property of a television layer and an image formation layer is raised, and in 
order to give the reinforcement of the imprinted image enough, it is desirable to adopt the polyvinyl 
butyral same as a binder of a television layer for example, as an image formation layer. 
[0017] As for a television sheet and a hot printing sheet, being held by vacuum adhesion at drum 
lifting is desirable. Since this vacuum adhesion forms the image by adhesive strength control of both 
sheets and its image imprint behavior is very sensitive to the path clearance of the television 
stratification plane of a television sheet, and the image formation stratification plane of an imprint 
sheet, it is important. If the path clearance between ingredients spreads by the chance of foreign 
matters, such as dust, an image defect and image imprint nonuniformity will arise. In order to 
prevent such an image defect and image imprint nonuniformity, it is desirable to improve the passage 
of Ayr and to obtain uniform path clearance by giving uniform irregularity to a hot printing sheet. 
[0018] As an approach of giving irregularity to a hot printing sheet, although there is, generally mat 
agent addition to after treatment, such as embossing processing, and a spreading layer, mat agent 
addition is desirable because of production process simplification and stabilization of an ingredient 
with the passage of time. A larger thing than a spreading bed depth is required for a mat agent, it is 
desirable to add the mat agent of the optimal particle size in a light-and-heat conversion layer,'since 
the problem that the image of a part with which a mat agent exists is missing will occur if a mat 
agent is added in an image formation layer, and, thereby, the image formation layer itself can obtain 
the image which serves as almost uniform thickness and does not have a defect on a television sheet. 
[0019] In order to reproduce certainly a sharp dot which was described until now, the design also 
with a highly precise recording device side is required. The conventional recording device for laser 
hot printing and a conventional fundamental configuration are the same. This configuration is the so- 
called outer drum record system in the heat mode in which the recording head equipped with two or 
more laser of high power irradiates and records laser on the hot printing sheet and television sheet 
which were fixed to drum lifting. In it, the following modes are desirable configurations. Supply of a 
television sheet and a hot printing sheet is considered as full automatic roll supply. Immobilization in 
the recording drum of a television sheet and a hot printing sheet is considered as vacuum adsorption. 
Many vacuum adsorption holes are formed on a recording drum, and a drum is adsorbed in a sheet 
by making the interior of a drum reduced pressure with Blois, a reduced pressure pump, etc. Since a 
hot printing sheet adsorbs further from from [ when the television sheet adsorbs ], size of a hot 
printing sheet is made larger than a television sheet. Ayr between the hot printing sheet with the 
largest effect for the record engine performance and a television sheet is attracted from the area of 
only the hot printing sheet besides a television sheet. 

[0020] With this equipment, many sheets of a large area called B-2 size shall also be accumulate in 
piles on a discharge base. Therefore, the approach of floating the sheet which blows off Ayr among 
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both sheets and is discharged later shall be adopted. The example of a configuration of this 
equipment is shown in drawing! - The sequence in these above equipments is explained. 

1) The vertical-scanning shaft of the recording head 2 of a recording device 1 returns to the 
horizontal-scanning revolving-shaft list of a recording drum 4, and the hot printing sheet loading unit 
5 returns to a zero with the vertical-scanning rail 3 again. 

2) Through the suction hole with which the television sheet roll 6 was loosened with the conveyance 
roller 7, and the television sheet tip was prepared on the recording drum 4 at the recording drum, 
vacuum suction is carried out and it is fixed. 

3) It stops in the place where the squeeze roller 8 got down on the recording drum 4 at, the television 
sheet was pressed down at, and the amount conveyance of conventions of the television sheet was 
fiirther carried out by rotation of a drum with the price, and is cut by convention length by the cutter 

4) Furthermore a recording drum 4 takes 1 round, and loading of a television sheet is completed. 

5) By the sequence same next as a television sheet, from hot printing sheet roll 10K, the hot printing 
sheet K of 1 amorous-glance-black - lets out, and loading is cut and carried out. 

6) Next a recording drum 4 begins high-speed rotation, the recording head 2 on the vertical-scanning 
rail 3 begins to move, and record laser is irradiated by the recording head 2 on a recording drum 4 in 
the place which arrived at the recording start location according to a record picture signal. An 
exposure is ended in a record termination location and vertical-scanning rail actuation and drum 
rotation stop. The recording head on a vertical-scanning rail is returned to a zero. 

7) Remove the hot printing sheet K, leaving a television sheet on a recording drum. Therefore, the tip 
of the hot printing sheet K can be scratched by the pawl, and it takes out to an eject direction, and 
discards from the abandonment opening 32 to the abandonment box 35. 

8) Repeat 5-7 by the three remaining colors. The black degree of record sequence is the sequence of 
cyanogen, a Magenta, and yellow. That is, the sequential delivery of the hot printing sheet Y of hot 
printing sheet roll 10M to 4 amorous-glance-yellow - is carried out [ the hot printing sheet C of 2 
amorous-glance-cyanogen - ] for the hot printing sheet M of hot printing sheet roll IOC to 3 
amorous-glance-Magenta - from hot printing sheet roll 10Y. although it is contrary to general 

. printing sequence - this ~ our paper of a next process - it is because the color sequence in this 
paper becomes reverse by imprint. 

9) Completion of four colors discharges a television sheet [ finishing / record at the last ] to the 
discharge base 3 1 . Although the approach of removing from a drum is the same as the hot printing 
sheet of 7, since it does not discard unlike a hot printing sheet, it returns to a discharge base with a 
switchback m the place to which even the abandonment opening 32 went. In case it is discharged by 
the discharge base, Ayr 34 is blown off from under an exhaust port 33, and accumulation of two or 
more sheets is enabled. 

[0021] It is desirable that at least the feed zone of the above-mentioned hot printing sheet roll and a 
television sheet roll uses for which conveyance roller 7 of a conveyance part the adhesion roll with 
which the adhesion ingredient was arranged in the front face. 

[0022] By forming an adhesion roll, the front face of a hot printing sheet and a television sheet can 
be cleaned. 

[0023] As an adhesion ingredient arranged in the front face of an adhesion roll, an ethylene- 
vinylacetate copolymer, an ethylene-ethyl acrylate copolymer, polyolefin resin, a polybutadiene 
resin, a styrene-butadiene copolymer (SBR), a styrene-ethylene-butene-styrene copolymer (SEBS) 
an acrylonitrile-butadiene copolymer (NBR), a polyisoprene (resin IR) styrene-isoprene copolymer 
(Mb), an acrylic ester copolymer, polyester resin, polyurethane resin, acrylic resin, isobutylene 
isoprene rubber, poly norbornene, etc. are mentioned. 

[0024] By contacting the front face of a hot printing sheet and a television sheet, an adhesion roll can 
clean the front face, and contact pressure will not be exceptionally limited, if in contact 
[0025] The absolute value of the difference of the surface roughness Rz and the surface roughness 
Rz of a flesh-side surface layer front face of the image formation layer front face of a hot printing 
sheet is 3 .0 or less, and it is desirable that the absolute value of the difference of the surface 
roughness Rz and the surface roughness Rz of a flesh-side surface layer front face of the television 
layer front face of a television sheet is 3.0 or less. By such configuration, an image defect can be 
conjointly prevented with the above-mentioned cleaning means, a conveyance jam can be lost and 
dot gain stability can be raised further. 

[0026] On these specifications, surface roughness Rz says the thing of the ten-point average side 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 7/2006 



JP,2002-274046,A [DETAILED DESCRIPTION] Page 6 of 27 

granularity equivalent to Rz (maximum height) of JIS, and it carries out the input conversion of the 
distance of the average of the altitude of the crest from the highest to the 5th, and the average of the 
depth of the bottom of thread from the deepest to the 5th by making into datum level the average 
side of the part which sampled only the datum-level integral from the curved surface of granularity. 
The sensing-pin-type three-dimension granularity meter (surfboard COM 570A-3DF) by Tokyo 
Seimitsu Co., Ltd. is used for measurement. Making the measurement direction into a lengthwise 
direction, for a cut-off value, 0.08mm and measurement area are [ 0.005mm and the measurement 
speed of 0.6mmx0.4mm and a delivery pitch ] 0.12 mm/s. 

[0027] As for the absolute value of the difference of the surface roughness Rz and the surface 
roughness Rz of a flesh-side surface layer front face of the image formation layer front face of the 
above-mentioned hot printing sheet, it is desirable that it is 1 .0 or less and the absolute value of the 
difference of the surface roughness Rz and the surface roughness Rz of a flesh-side surface layer 
front face of the television layer front face of a television sheet is 1.0 or less from a viewpoint which 
raises the above-mentioned effectiveness further. 

[0028] Furthermore, as another mode, it reaches in the surface coarseness of the image formation 
layer front face and flesh-side surface layer front face of a hot printing sheet, or it is desirable that 
the surface roughness Rz on the rear face of front of a television sheet is 2-30 micrometers. By such 
configuration, an image defect can be conjointly prevented with the above-mentioned cleaning 
means, a conveyance jam is lost, and dot gain stability is raised further. 

[0029] Moreover, as for the glossiness of the image formation layer of a hot printing sheet, it is 
desirable that it is also 80-99. 

[0030] It is greatly dependent on the smooth nature of an image formation layer front face, and 
glossiness can influence the homogeneity of image formation layer thickness. Although the one 
where glossiness is higher is uniform as an image formation layer and suitable with the application to 
a highly minute image, when smooth nature is high, the resistance at the time of conveyance 
becomes larger, and both are the relation of a trade-off. It is [ be / 80-99 / the range of glossiness ] 
possible in both coexistence, and balance is maintained. 

[0031] Vickers hardness number Hv of a material which has the adhesiveness used for an adhesion 
roll is desirable from the ability for it to fully remove the dust which is a foreign matter that it is 
below 50kg[/mm ] 2 (**490MPa), and control an image defect. 

[0032] Vickers hardness number is the hardness to which the confrontation angle measured hardness, 
having applied the static load to the diamond indenter of forward square drill type which is 136 
degrees, and Vickers hardness number Hv is called for by the following formulas 
[0033] Hardness Hv=1.854 P/d2(kg/mm2) **18.1692 P/d2 (MPa) 

Diagonal line die length which is here and is the square of a magnitude (kg) d:impression of P:load 
(mm). 

[0034] Moreover, in this invention, the elastic modulus in 20 degrees C of the material which has the 
adhesiveness used for the above-mentioned adhesion roll is desirable from the ability for that it is 
below 200kg/cm2 (**19.6MPa) to fully remove the dust which is a foreign matter like the above 
and control an image defect. 

[0035] Next, the outline of the device of the multi-colored picture image formation by the thin film 
hot printing using laser is explained using drawing ! . The layered product 30 for image formation 
which earned out the laminating of the television sheet 20 is prepared for the front face of the image 
formation layer 16 containing the pigment of the black (K) of the hot printing sheet 10, cyanogen 
(C), a Magenta (M), or yellow (Y). the hot printing sheet 10 - a base material 12 and a it top - the 
hght-and-heat conversion layer 14 - and further, it has the image formation layer 16 on it and the 
television sheet 20 has the television layer 24 on it, and in the front face of the image formation layer 
16 of the hot printing sheet 10, a laminating is carried out to a base material 22 so that the television 
layer 24 may contact ( drawing 1 (a)). From the base material 12 side of the hot printing sheet 10 of 
the layered product 30, if laser light is irradiated serially at the image, the laser light irradiated field 
of the hght-and-heat conversion layer 14 of the hot printing sheet 10 will generate heat, and the 
adhesion force with the image formation layer 16 will decline ( drawin g 1 (b)). Then, if the 
television sheet 20 and the hot printing sheet 10 are exfoliated, laser light irradiated field 16' of the 
image formation layer 16 will be imprinted on the television layer 24 of the television sheet 20 
( drawing 1 (c)). 

[0036] In multi-colored picture image formation, as for the laser light used for an optical exposure it 
is desirable that it is multi-beam light, and it is desirable that it is especially multi-beam two- 
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dimensional array. In case multi-beam two-dimensional array is recorded by laser radiation, it uses 
two or more laser beams, and means that the spot array of these laser beams is carrying out two or 
more trains and the two-dimensional flat-surface array which it becomes from a multi-line along the 
direction of vertical scanning along a main scanning direction. The time amount which laser record 
takes can be shortened by using the laser light which is multi-beam two-dimensional array. 
[0037] If the laser light used is a multi-beam, especially, it can be used without a limit and direct 
laser light, such as solid-state-laser light, such as gas laser light, such as Ar-ion-laser light, He-Ne- 
laser light, and helium cadmium laser light, and YAG laser light, semiconductor laser light, dye laser 
light, and excimer laser light, will be used. Or it can let a secondary higher-harmonic component 
pass, and the light changed into half wavelength can use such laser light. In the multi-colored picture 
image formation approach, when output power, the ease of carrying out of a modulation, etc. are 
taken into consideration, it is desirable to use semiconductor laser light. By the multi-colored picture 
image formation approach, as for laser light, it is desirable that the beam diameter on a light-and-heat 
conversion layer irradiates on conditions which serve as the range of 5-50 micrometers (especially 6- 
30 micrometers), and, as for a scan speed, it is desirable to carry out in lm/second or more 
(especially 3m/(second) or more). 

[0038] Moreover, multi-colored picture image formation has the thickness of the image formation 
layer in the hot printing sheet of black larger than the thickness of the image formation layer in 
yellow, a Magenta, and each hot printing sheet of cyanogen, and it is desirable that it is 0.5-0.7 
micrometers. When laser radiation of the hot printing sheet of black is carried out by doing in this 
way, the fall of the concentration by imprint nonuniformity can be suppressed. When it records with 
high energy that the thickness of the image formation layer in the hot printing sheet of said black is 
less than 0.5 micrometers, it may be difficult for image concentration to fall greatly by imprint 
nonuniformity, and to attain image concentration required as a proof of printing. Since this 
inclination becomes more remarkable under a high-humidity condition, the concentration change by 
the environment may become large. On the other hand, if said thickness exceeds 0.7 micrometers, 
imprint sensibility falls at the time of laser record, **** of a dot may get worse or a thin line may 
become thin. This inclination is more remarkable under damp conditions. Moreover, resolution may 
get worse. The thickness of the image formation layer in the hot printing sheet of said black is 0.55- 
0.65 micrometers more preferably, and is 0.60 micrometers especially preferably. 
[0039] Furthermore, the thickness of the image formation layer in the hot printing sheet of said black 
is 0.5-0.7 micrometers, and it is desirable that the thickness of the image formation layer in said 
yellow, a Magenta, and each hot printing sheet of cyanogen is 0.2 micrometers or more less than 0.5 
micrometers. When the thickness of the image formation layer in said yellow, a Magenta, and each 
hot printing sheet of cyanogen is less than 0.2 micrometers, the concentration fall by imprint 
nonuniformity may arise at the time of laser record, and, on the other hand, the fall of imprint 
sensibility or aggravation of resolution may be produced in 0.5 micrometers or more. It is 0.3-0.45 
micrometers more preferably. 

[0040] As for the image formation layer in the hot printing sheet of said black, it is desirable to 
contain carbon black, and making a P/B (pigment/binder) ratio the fixed range, since consisting of at 
least two kinds of carbon black from which tinting strength differs can adjust reflection density, this 
carbon black has it. [ desirable ] Although the tinting strength of carbon black is expressed by 
various approaches, the PVC blackness of a publication etc. is mentioned to JP,10-140033,A, for 
example. To PVC resin, it distributes, carbon black is sheet-ized with addition and 2 rolls, one point, 
ten points, and a reference value are respectively defined for the blackness of Mitsubishi Chemical 
carbon black "#40" and "#45", and the feeling judging of** estimates the blackness of a sample 
PVC blackness. Two or more sorts of carbon black from which PVC blackness differs can be used 
according to the purpose, choosing it suitably. 

[0041] Below, the concrete sample production approach is described. 

40 mass % combination of sample carbon black is done with a <sample production approach> 250 
cc Banbury mixer at LDPE (low density polyethylene) resin, and it kneads 115 degrees C for 4 
minutes. 

Combination conditions LDPE resin 101.89g Calcium stearate 1.39g IRUGA NOx 1010 0.87g 
Sample carbon black It dilutes with 69.43g, next 120 degrees C so that carbon black concentration 
may become 1 mass % in 2 roll mills. 
[0042] 

Dilution compound production conditions LDPE resin 58. 3g Calcium stearate 0.2g Carbon black 40 
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mass % combination resin It sheet-izes with 1.5g slit width of 0.3mm, and this sheet is fabricated on 
cutting and a 240-degree C hot plate for a chip at a 65**3-micrometer film. 
[0043] As an approach of forming a multi-colored picture image, as mentioned above, said hot 
printing sheet is used, printing once having repeated and piled up many image layers (image 
formation layer in which the image was formed), forming a multi-colored picture image on the same 
television sheet and forming an image on the television layer of two or more television sheets ~ a 
multi-colored picture image may be formed by re-imprinting to our paper etc. About the latter, the 
hot printing sheet which has an image formation layer containing the coloring material which has a 
hue which is mutually different, for example is prepared, and four-sort (four colors: cyanogen, 
Magenta, yellow, black) manufacture of the layered product for image formation which combined 
this and a television sheet is carried out independently. The laser light exposure according to the 
digital signal based on an image is performed to each layered product through a color separation 
filter, a hot printing sheet and a television sheet are exfoliated following it, and the color-separation 
image of each color is independently formed in each television sheet, next, printing which prepared 
each formed color-separation image independently - a multicolor image can be formed by carrying 
out a laminating one by one on actual base materials, such as our paper, or the base material 
approximated to it. 

[0044] If the thermal transfer recording using a laser light exposure imprints the image formation 
layer which changes a laser beam into heat and contains a pigment using the heat energy on a 
television sheet and an image can be formed on a television sheet, although especially the change of 
state of the pigment at the time of an imprint, coloring matter, or an image formation layer is not 
asked but includes any condition of a solid state, a softening condition, a liquid condition, and a 
gaseous state, it will be in a solid-state thru/or a softening condition preferably. The melting mold 
imprint by which the thermal transfer recording using a laser light exposure is known from the 
former, the imprint by ablation, a sublimation mold imprint, etc. are included. It is desirable at the 
point that the above-mentioned thin film imprint mold, and melting and an ablation mold create the 
image of a hue similar to printing especially. Moreover, in order to perform the process which 
imprints the television sheet which had the image printed with a recording device on mark printed 
book paper (it is called "our paper"), a heat laminator is usually used. If heat and a pressure are put in 
piles, both will paste up a television sheet and our paper, and if a television sheet is torn off from our 
paper after that, only the television layer containing an image will remain in this paper. 
[0045] The system which can demonstrate the function as a color proof will be built by connecting 
the equipment of a more than on a platemaking system. As a system, the printed matter outputted 
from a certain platemaking data and the near infinite print object of image quality need to be 
outputted from the above-mentioned recording device. Then, the software for bringing a color and a 
halftone dot close with printed matter is required. The example of concrete connection is given to 
below. When taking the proof of the printed matter from a platemaking system (for example Fuji 
Photo Film Celebra), as system connection, it is as follows. A CPT (Computer To Plate) system is 
connected to a platemaking system. The last printed matter is obtained by covering the printing 
version outputted now over a printing machine. Although the above-mentioned recording apparatus 
is connected to a platemaking system as a color proof, PD system (trademark) is connected as proof 
drive software for bringing a color and a halftone dot close to printed matter between them The 
KONTON (continuation tone) data changed into raster data by the platemaking system are changed 
into the binary data for halftone dots, are outputted to a CPT system, and, finally are printed. On the 
other hand, the same KONTON data are outputted also to PD system. PD system changes the 
received data so that a color may be in agreement with said printed matter on a 4-dimensional (black 
cyanogen a Magenta, yellow) table. And it changes into the binary data for halftone dots so that it ' 
may finally be in agreement with the halftone dot of said printed matter, and it outputs to a recording 
device. Said 4-dimensional table is created experimentally beforehand, and is saved in the system 
The experiment for creation is as follows. The image which printed important color data via the CPT 
system, and the image outputted with the recording device via PD system are prepared, and a table is 
created so that the colonmetry value may be compared and the difference may become min 
[0046] The hot printing sheet and television sheet of this invention which are used for below suitable 
for the recording device of the above-mentioned system are explained. 
A [hot printing sheet] hot printing sheet has a light-and-heat conversion layer and an image 
formation layer at least on a base material, and comes to have other layers if needed further. 
[0047] (Base material) There is especially no limitation in the ingredient of the base material of a hot 
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printing sheet, and it can use various kinds of base material ingredients for it according to a purpose. 
A base material has rigidity, dimensional stability is good and what bears the heat at the time of 
being image formation is desirable. As a desirable example of a base material ingredient, synthetic- 
resin ingredients, such as polyethylene terephthalate, polyethylene -2, 6-naphthalate, a 
polycarbonate, polymethylmethacrylate, polyethylene, polypropylene, a polyvinyl chloride, a 
poly yinylidene chloride, polystyrene, a styrene acrylonitrile copolymer, a polyamide (aromatic series 
or aliphatic series), polyimide, polyamidoimide, and polysulfone, can be mentioned. Especially, 
when biaxial-stretching polyethylene terephthalate takes into consideration the dimensional stability 
over a mechanical strength or heat, it is desirable. In addition, when using for production using laser 
record of a color proof, as for the base material of a hot printing sheet, it is desirable to form from 
the transparent synthetic-resin ingredient which makes laser light penetrate. As for the thickness of a 
base material, it is desirable that it is 25-130 micrometers, and it is desirable that it is especially 50- 
120 micrometers. As for center line average surface roughness Ra (based on JIS B0601, it measures 
using a surface roughness measurement machine (Surfcom, Tokyo Seiki Co., Ltd. make) etc.) of the 
base material by the side of an image formation layer, it is desirable that it is less than 0. 1 
micrometers. As for the Young's modulus of the longitudinal direction of a base material, 2 (**2- 
12GPa) is desirable mm 200- 1200kg /, and, as for crosswise Young's modulus, it is desirable that 
250-1600kg /is [ mm ] 2 (**2.5-16GPa). Preferably F-5 value of the longitudinal direction of a base 
material mm 5-50kg /F-5 value of 2 (**49-490MPa) and the base material cross direction Although 
3-30kg /is [ mm ] 2 (**29.4-294MPa) and a thing with F-5 value of a base material longitudinal 
direction higher than F-5 value of the base material cross direction is preferably common, it is not 
the limitation when it is necessary to make especially crosswise reinforcement high. Moreover, 
preferably, 3% or less, it is still more desirable, the rate of a heat shrink for 1.5% or less and 80- 
degree-C 30 minutes is desirable, and the rate of a heat shrink for 100-degree-C 30 minutes of the 
longitudinal direction of a base material and the cross direction is 0.5% or less still more preferably 
1% or less. For breaking strength, 2 (**49-980MPa) and an elastic modulus are [ both directions 1 2 
(**0.98-19.6GPa) 100-2000kg/mm 5-lOOkg/mm. It is desirable. 

[0048] In order to raise adhesion with the light-and-heat conversion layer prepared on it, the 
undercoat more than surface activity-ized processing and/or one layer, or a bilayer may be attached 
to the base material of a hot printing sheet. As an example of surface activity-ized processing, glow 
discharge processing, corona discharge treatment, etc. can be mentioned. As an ingredient of 
undercoat, a high adhesive property is indicated to be a base material to both the front faces of a 
light-and-heat conversion layer, thermal conductivity is small, and excelling in thermal resistance is 
desirable. A styrene and styrene-butadiene copolymer, gelatin, etc. can be mentioned as an example 
of the ingredient of such undercoat. The thickness of the whole undercoat is usually 0.01-2 
micrometers. Moreover, with the light-and-heat conversion layer attachment side of a hot printing 
sheet, attachment of various kinds of stratum functional, such as an acid-resisting layer and an 
antistatic layer, or surface treatment can also be performed in the front face of the opposite side if 
needed. 

[0049] (Back layer) It is desirable to prepare a back layer in the front face of the opposite side the 
light-and-heat conversion layer attachment side of the hot printing sheet of this invention A back 
layer consists of two-layer [ with the 2nd back layer by which the base material of the 1st back layer 
which adjoins a base material, and this 1st back layer was formed in the opposite side ]. the ratio of 
the mass A of the antistatic agent contained in the 1st back layer in this invention, and the mass B of 
the antistatic agent contained in the 2nd back layer - B/A is less than 0.3. It slides that B/A is 0.3 or 
more, and the powder omission of a sex and a back layer gets worse. 

[0050] As for the thickness C of the 1st back layer, it is desirable that it is 0.01-1 micrometer and it 
is still more desirable that it is 0.01-0.2 micrometers. Moreover, as for the thickness D of the 2nd 
back layer, it is desirable that it is 0.01-1 micrometer, and it is still more desirable that it is 0 01-0 2 
micrometers, the ratio of the thickness of these [ 1st ] and the 2nd back layer - as for C D it is 
desirable that it is 1:2-5:1. " ' 

[0051] As an antistatic agent used for the 1st and 2nd back layers, compounds, such as anion system 
surface active agents, such as cation system surface active agents, such as non-ion system surface 
active agents, such as polyoxyethylene alkylamine and a glycerine fatty acid ester, and quarternary 
ammonium salt, and alkyl phosphate, an amphoteric surface active agent, and conductive resin can 
be used. 

[0052] Moreover, a conductive particle can also be used as an antistatic agent. As such a conductive 
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particle, for example ZnO, Ti02, Sn02, aluminum 203, In203, MgO, BaO, CoO, CuO, Cu20, CaO 
SrO, Ba02, PbO, The oxide of Pb02, Mn03, Mo03, Si02, Zr02, Ag20, Y203, Bi203 Ti203 
Sb203, Sb205, K2Ti 6013, NaCaP 2018, and MgB205 grade; CuS, Sulfides, such as ZnS; SiC, 
TiC, ZrC, VC, NbC, MoC, It CrB(s). carbide [, such as WC, ]; -- nitride;TiB(s)2, such as Si3N4, 
TiN, ZrN, VN and NbN, and Cr2N, and ZrB2, NbB2 and TaB2 -- Silicide of MoB, WB, 
boride;TiSi2 of LaB5 grade, ZrSi2, NbSi2, TaSi2, CrSi2 and MoSi2, and WSi2 grade; BaC03 
CaC03, SrC03, BaS04, metal salt;SiN4-SiC of CaS04 grade, The complex of 9aluminum203- 
2B203 grade is mentioned, it is independent in these one sorts, or two or more sorts may be used 
together. Sn02, ZnO, aluminum 203, Ti02 and In 203, and MgO, BaO and Mo03 are desirable, 
Sn02, ZnO, In 203, and Ti02 are [ among these ] still more desirable, and especially Sn02 is 
desirable. 

[0053] In addition, when using the hot printing ingredient of this invention for a laser thermal 
imprint recording method, as for the antistatic agent used for a back layer, it is desirable that it is 
substantially transparent so that laser light can be penetrated. 

[0054] Although the particle diameter is so desirable that it is small in order to make light scattering 
as small as possible when using conductive metallic oxide as an antistatic agent, it should be 
determined as a parameter using the ratio of the refractive index of a particle and a binder, and can 
ask using the theory of me (Mie). Generally the range in which mean particle diameter is the range 
which is 0.001-0.5 micrometers, and is 0.003-0.2 micrometers is desirable. Mean particle diameter 
here is a value not only containing the diameter of a primary particle of conductive metallic oxide 
but the particle diameter of higher order structure. 

[0055] In the 1st and 2nd back layers, the various additives and binders other than an antistatic agent, 
such as a surface active agent, a slipping agent, and a mat agent, can be added. The amount of the 
antistatic agent contained in the 1st back layer has the desirable 10- 1000 mass section to the binder 
100 mass section, and its 200 - 800 mass section is still more desirable. Moreover, the amount of the 
antistatic agent contained in the 2nd back layer has the desirable 0 - 300 mass section to the binder 
100 mass section, and its 0-100 mass section is still more desirable. 

[0056] As a binder used for formation of the 1st and 2nd back layers For example, the homopolymer 
and copolymers of an acrylic-acid system monomer, such as an acrylic acid, a methacrylic acid 
acrylic ester, and methacrylic ester, A nitrocellulose, methyl cellulose, ethyl cellulose, a cellulose 
system polymer like cellulose acetate, Polyethylene, polypropylene, polystyrene, a vinyl chloride 
system copolymer, A vinyl chloride vinyl acetate copolymer, a polyvinyl pyrrolidone, a polyvinyl 
butyral, The vinyl system polymer and the copolymer of a vinyl compound like polyvinyl alcohol 
Polyester, polyurethane, a condensed system polymer like a polyamide, a rubber system 
thermoplasticity polymer like Butadiene Styrene, photopolymerization nature like an epoxy 
compound, or a thermal polymerization nature compound can be mentioned for a polymerization the 
polymer made to construct a bridge, a melamine compound, etc. 

[0057] (Light-and-heat conversion layer) A light-and-heat conversion layer contains the light-and- 
heat conversion matter, a binder and cyclodextrin, or its derivative. Furthermore, the component of a 
mat agent and others is contained if needed. The light-and-heat conversion matter is matter which 
has the function to transform the light energy irradiated into heat energy. Generally it is coloring 
matter (a pigment is included.) which can absorb laser light, hereafter, it is the same it is When 
infrared laser performs image recording, as light-and-heat conversion matter, it is desirable to use 
infrared absorption colonng matter. As an example of said coloring matter, since black pigments 
such as carbon black, a phthalocyanine, naphthalocyanine, etc. are visible, organometallic compound 
colonng matter, such as organic dye (cyanine dye, such as an India renin color, anthraquinone dye 
azulene system coloring matter, phthalocyanine dye) used for a near-infrared region as a charge of a 
laser absorber of high density laser record of the pigment of the macrocyclic compound which has 
absorption, an optical disk, etc., and a dithiol nickel complex, can be mentioned. Especially since a 
high absorbancy index is shown to the light of an infrared field, when it is used as light-and-heat 
conversion matter, since cyanine system coloring matter can carry out lamination of the light-and- 
heat conversion layer, consequently can raise the record sensibility of a hot printing sheet more it is 
desirable, as the light-and-heat conversion matter - except for coloring matter - melanism - ' 
inorganic materials, such as a metallic material of the shape of a particle, such as silver can also be 
used. 

[0058] The resin which has at least the reinforcement which can form a layer on a base material as a 
binder contained in a light-and-heat conversion layer, and has high thermal conductivity is desirable. 
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Furthermore, even if it performs the optical exposure of high energy as it is resin which is not 
disassembled with the heat produced from the light-and-heat conversion matter in the case of image 
recording, either and which has thermal resistance, since the smooth nature of the front face of the 
light-and-heat conversion layer after an optical exposure is maintainable, it is desirable. Resin 400 
degrees C or more has desirable pyrolysis temperature (temperature which is 10-degree-C a 
programming rate for /by the TGA method (heat mass spectrometry), and carries out mass reduction 
5% in an air air current), and, specifically, said pyrolysis temperature of resin 500 degrees C or more 
is more desirable. Moreover, as for a binder, it is desirable to have the glass transition temperature of 
200-400 degrees C, and it is more desirable to have the glass transition temperature which is 250-350 
degrees C. If fogging may occur in the image which will be formed if glass transition temperature is 
lower than 200 degrees C and it is higher than 400 degrees C, the solubility of resin may fall and 
productive efficiency may fall. In addition, as compared with the ingredient used for other layers 
prepared on a light-and-heat conversion layer, higher one of the thermal resistance (for example, heat 
deflection temperature and pyrolysis temperature) of the binder of a light-and-heat conversion layer 
is desirable. 

[0059] Specifically, vinyl system resin, such as acrylic-acid system resin, such as a polymethyl 
methacrylate, a polycarbonate, polystyrene, a vinyl chloride / vinyl acetate copolymer, and polyvinyl 
alcohol, a polyvinyl butyral, polyester, a polyvinyl chloride, a polyamide, polyimide, polyether 
lmide, polysulfone, polyether sulphone, aramid, polyurethane, an epoxy resin, a urea/melamine resin, 
etc. are mentioned. Also in these, polyimide resin is desirable. 

[0060] It is meltable to an organic solvent, and if these polyimide resin is used, since the productivity 
of polyimide resin [ especially ] expressed with the following general formula (I) - (VII) of a hot 
printing sheet will improve, it is desirable. Moreover, it is desirable also at the point the viscosity 
stability of the coating liquid for light-and-heat conversion layers, mothball nature, and whose 
moisture resistance improve. 
[0061] 
[Formula 1] 



o 




(II) 



[0062] Arl shows the aromatic series radical expressed with following structure-expression (1) - (3) 
among said general formula (I) and (II), and n shows the integer of 10-100 
[0063] 
[Formula 2] 



(2) 



CH a 



(3) 



CH 3 



[0064] 
[Formula 3] 
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(IV) 



[0065] Ar2 shows the aromatic series radical expressed with following structure-expression (4) - (7) 
among said general formula (III) and (IV), and n shows the integer of 1 0- 1 00. 
[0066] 
[Formula 4] 



— NH 



NH— 



(4) 



— NH 



NH— «) 



— NH 



NH- 



I 

NH 




NH— 



(6) 



0) 



[0067] 

[Formula 5] 
Q 




(V) 



o o o 



(VI) 



(VII) 



[0068] n and m show the integer of 10-100 among said general formula (V) - (VII). In a formula 
(VI), the ratios of n:m are 6:4-9:1. 

[0069] In addition, when dissolving more than 10 mass sections in 25 degrees C as a standard which 
judges whether resin is meltable to an organic solvent on the basis of resin dissolving more than 10 
mass sections to the N-methyl pyrrolidone 100 mass section, it is preferably used as resin for light- 
and-heat conversion layers. It is resin which dissolves more than the 100 mass sections to the N- 
methyl pyrrolidone 100 mass section more preferably. 

[0070] As cyclodextrin which a light-and-heat conversion layer is made to contain, the compound 
with which D-glucose formed cyclic structure by l->alpha4 association, or its derivative can be used. 
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For example, alpha-cyclodextrin, beta-cyclodextrin, gamma-cyclodextrin, delta-cyclodextrin, 
epsilon-cyclodextrin, hydroxypropyl-beta-cyclodextrin, dimethyl-beta-cyclodextrin, etc. can be used. 
If cyclodextrin or its derivative is made to contain in a light-and-heat conversion layer, since the 
hght-and-heat conversion matter will be incorporated to intramolecular, it can prevent the light-and- 
heat conversion matter shifting to an image formation layer, and color muddiness can be prevented 
as a result. Moreover, the optical density of a light-and-heat conversion layer increases by making 
cyclodextrin or its derivative contain, and the sensibility at the time of record goes up. 
[0071] A non-subtlety particle and an organic particle can be mentioned as a mat agent contained in 
a light-and-heat conversion layer. As this non-subtlety particle, metal salts, such as a silica, titanium 
oxide, an aluminum oxide, a zinc oxide, magnesium oxide, a barium sulfate, magnesium sulfate, an 
aluminum hydroxide, a magnesium hydroxide, and boron nitride, a kaolin, clay, talc, a zinc white, 
the white lead, a JIKU light, a quartz, diatomaceous earth, a bar light, a bentonite, a mica, synthetic 
mica, etc. are mentioned. As an organic particle, resin particles, such as a fluororesin particle, a 
guanamine resin particle, an acrylic resin particle, a styrene-acrylic copolymer-resin particle, a 
silicone resin particle, a melamine resin particle, and an epoxy resin particle, can be mentioned. 
[0072] Usually the particle size of a mat agent is 0.3-30 micrometers, and is 0.5-20 micrometers 
preferably, and 0.1-100 mg/m2 of an addition is desirable. 

[0073] A surfactant, a thickener, an antistatic agent, etc. may be further added by the light-and-heat 
conversion layer if needed. 

[0074] A light-and-heat conversion layer dissolves the light-and-heat conversion matter and a binder 
prepares the coating liquid which added the component of a mat agent and others if needed to this, 
can apply this on a base material and can prepare it by drying. As an organic solvent for dissolving 
polyimide resin, n-hexane, a cyclohexane, a jig lime, a xylene, toluene, ethyl acetate, a 
tetrahydrofuran, a methyl ethyl ketone, an acetone, a cyclohexanone, 1,4-dioxane, 1, 3-dioxane 
dimethyl acetate, a N-methyl-2-pyrrolidone, dimethyl sulfo oxide, dimethylformamide, 
dimethylacetamide, gamma-butyrolactone, ethanol, a methanol, etc. are mentioned, for example. 
Spreading and desiccation can be performed using the usual spreading and the desiccation approach 
It is desirable to usually perform desiccation at the temperature of 300 degrees C or less, and to carry 
out at the temperature of 200 degrees C or less. As a base material, when using polyethylene 
terephthalate, it is desirable to dry at the temperature of 80- 1 50 degrees C. 

[0075] If there are too few amounts of the binder in a light-and-heat conversion layer, in case the 
cohesive force of a hght-and-heat conversion layer will decline and a formation image will be 
imprinted by the television sheet, a light-and-heat conversion layer becomes that it is easy to imprint 
together, and causes color mixture of an image. Moreover, if there is too much polyimide resin in 
order to attain the fixed rate of light absorption, the thickness of a light-and-heat conversion layer 
will become large, and will tend to cause a sensibility fall. As for the solid content mass ratio of the 
hght-and-heat conversion matter and binder in a light-and-heat conversion layer, it is desirable that it 
is 1:20-2:1, and it is more desirable especially that it is 1:10-2:1. Moreover, as for the cyclodextrin in 
a hght-and-heat conversion layer, or its derivative, it is desirable that it is 10: 1 - 1 :50 to the light- 
and-heat conversion matter, and it is more desirable that it is especially 1 • 1 - 1 TO 
[0076] If it has the optical density of 0.80-1 .26 to light with a wavelength of 808nm, since its imprint 
sensibility of an image formation layer will improve, the light-and-heat conversion layer is desirable 
and when it has the optical density of 0.92- 1 . 1 5 to the light of said wavelength, it is more desirable ' 
The optical density in the wavelength of 808nm may become inadequate [ changing into heat the 
light irradiated as it is less than 0.80 ], and imprint sensibility may fall. On the other hand when 1 26 
is exceeded, the function of a light-and-heat conversion layer may be affected at the time 'of record 
and a fogging may occur. The optical density of the light-and-heat conversion layer of a hot printing 
sheet can mean the absorbance of the light-and-heat conversion layer in the peak wavelength of the 
laser light faced and used for recording the image formation ingredient of this invention by this 
invention, and it can measure using a well-known spectrophotometer, this invention - Shimadzu 
Corp. Make - UV-spectrophotometer UV-240 were used. Moreover, let the above-mentioned optical 
density be the value which deducted the base material independent value from the value of a base 
material lump. 

[0077] Moreover, if lamination of the light-and-heat conversion layer is carried out, since-izing of 
the hot printing sheet can be carried out [ high sensitivity ] to the above mentioned appearance it is 
desirable. As for a hght-and-heat conversion layer, it is desirable that it is 0.03-1.0 micrometers and 
it is more desirable that it is 0.05-0.5 micrometers. 
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[0078] (Image formation layer) An image formation layer contains the pigment for a television sheet 
imprinting and forming an image at least, and contains other components by the binder for forming a 
layer, and request further. What is necessary is just to choose suitably according to an application, 
since it has properties, like a pigment is generally divided roughly into an organic pigment and an 
inorganic pigment, especially the former is excellent in the transparency of a paint film, and the latter 
is generally excellent in concealment nature. When using said hot printing sheet for print color 
proofreading, in accordance with the yellow generally used for printing ink, a Magenta, cyanogen, 
and black, an organic pigment with a near color tone is used suitably. Moreover, in addition to this, a 
metal powder, a fluorescent pigment, etc. may be used. As an example of the pigment used suitably, 
azo pigment, phthalocyanine pigment, an anthraquinone system pigment, a dioxazine system 
pigment, the Quinacridone system pigment, an isoindolinone system pigment, and a nitroglycerine 
system pigment can be mentioned. Although the pigment used for an image formation layer is 
divided according to a hue and enumerated below, it is not limited to these. 
[0079] 1) Yellow pigment Pigment Yellow (pigment yellow) 12 (C. I.No.21090) 
Example Permanent Yellow (permanent yellow) DHG (made in Clariant Japan), Lionol Yellow 
(RIO Nor Rui Heroux) 1212B (TOYO INK MFG. CO., LTD. make), Irgalite Yellow (IRUGA light 
yellow) LCT (product made from tiba SUPESHARUTI KEMIKARUZU), Symuler Fast Yellow 
(SHIMURA first yellow) GTF 219 (Dainippon Ink & Chemicals, Inc. make) 
Pigment Yellow (pigment yellow) 13 (C. I.No.21 100) 

Example Permanent Yellow (permanent yellow) GR (made in Clariant Japan), Lionol Yellow (RIO 
Nor Rui Heroux) 1313 (TOYO INK MFG. CO., LTD. make) 
Pigment Yellow (pigment yellow) 14 (C. I.No.21095) 

Example Permanent Yellow (permanent yellow) G (made in Clariant Japan), Lionol Yellow(RIO 
Nor Rui Heroux)1401-G (TOYO INK MFG. CO., LTD. make), Seika Fast Yellow (the Seika first 
yellow) 2270 (Dainichiseika Colour & Chemicals Mfg. [ Co., Ltd. ] make) Symuler Fast Yellow 
(SHIMURA first yellow) 4400 (Dainippon Ink & Chemicals, Inc. make) 
Pigment Yellow (pigment yellow) 17 (C. I.No.21 105) 

Example Permanent Yellow (permanent yellow) GG02 (made in Clariant Japan), Symuler Fast 
Yellow (SHIMURA first yellow) 8GF (Dainippon Ink & Chemicals, Inc. make) 
Pigment Yellow (pigment yellow) 155-example Graphtol Yellow (graph toll yellow) 3GP (made in 
Clariant Japan) 

Pigment Yellow (pigment yellow) 180 (C. I.No.21 290) 

Example Novoperm Yellow (NOBOPAMU yellow) P-HG (made in Clariant Japan), PV Fast Yellow 

(first yellow) HG (made in Clariant Japan) 

Pigment Yellow (pigment yellow) 139 (C. I.No.56298) 

Example Novoperm Yellow (NOBOPAMU yellow) M2R 70 (made in Clariant Japan) 
[0080] 2) Magenta pigment Pigment Red (pigment red) 57:1 (C. I.No. 15850:1) 
Example Graphtol Rubine (graph toll RUBIN) L6B (made in Clariant Japan), Lionol Red 
(RIONORU red) 6B-4290G (TOYO INK MFG. CO., LTD. make), Irgalite Rubine (IRUGA rye ton- 
bottle) 4BL (product made from tiba SUPESHARUTI KEMIKARUZU), Symuler Brilliant Carmine 
(SHIMURA brilliant carmine) 6B-229 (Dainippon Ink & Chemicals, Inc. make) 
Pigment Red (pigment red) 122 (C. I.No.73915) 

Example Hosterperm Pink (HOSUTA palm pink) E (made in Clariant Japan), Lionogen Magenta 
(RIONO gene Magenta) 5790 (TOYO INK MFG. [ CO., LTD. ] make) Fastogen Super Magenta 
(fast gene super Magenta) RH (Dainippon Ink & Chemicals, Inc. make) 
Pigment Red (pigment red) 53:1 (C. I.No.l5585:l) 

Example Permanent Lake Red(permanent rake red) LCY (made in Clariant Japan), Symuler Lake 
Red (SHIMURA rake red) C cone (Dainippon Ink & Chemicals, Inc. make) 
Pigment Red (pigment red) 48: 1 (C. I.No. 15865: 1) 

Example Lionol Red (RIONORU red) 2B 3300 (TOYO INK MFG. [ CO., LTD ] make) Symuler 
Red (SHIMURA red) NRY (Dainippon Ink & Chemicals, Inc. make) 
Pigment Red (pigment red) 48:2 (C. I.No. 15865:2) 

Example Permanent Red (Permanent Red) W2T (made in Clariant Japan), Lionol Red (RIONORU 
red) LX235 (TOYO INK MFG. CO., LTD. make), Symuler Red3012 (Dainippon Ink & Chemicals 
Inc. make) (SHIMURA red) 

Pigment Red (pigment red) 48:3 (C. I.No.l5865:3) 

Example Permanent Red (Permanent Red) 3RL (made in Clariant Japan), Symuler Red (SHIMURA 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/17/2006 



JP,2002-274046,A [DETAILED DESCRIPTION] 



Page 15 of 27 



red) 2BS (Dainippon Ink & Chemicals, Inc. make) 
Pigment Red (pigment red) 177 (C. I.No.65300) 

Example Cromophtal Red (chlromophtal red) A2B (product made from tiba SUPESHARUTI 
KEMIKARUZU) 

[0081] 3) Cyanogen pigment Pigment Blue (pigment blue) 15 (C. I.No.74160) 

Example Lionol Blue (RIONORU blue) 7027 (TOYO INK MFG. [ CO., LTD. ] make) Fastogen 

Blue (fast gene blue) BB (Dainippon Ink & Chemicals, Inc. make) 

Pigment Blue (pigment blue) 15:1 (C. I.No.74160) 

Example Hosterperm Blue (HOSUTA palm blue) A2R (made in Clariant Japan), Fastogen Blue (fast 
gene blue) 5050 (Dainippon Ink & Chemicals, Inc. make) 
Pigment Blue (pigment blue) 15:2 (C. I.No.74160) 

Example Hosterperm Blue (HOSUTA palm blue) AFL (made in Clariant Japan), Irgalite Blue 
(IRUGA light blue) BSP (product made from tiba SUPESHARUTI KEMIKARUZU), FastogenBlue 
(fast gene blue) GP (Dainippon Ink & Chemicals, Inc. make) 
Pigment Blue (pigment blue) 15:3 (C. I.No.74160) 

Example Hosterperm Blue (HOSUTA palm blue) B-2G (made in Clariant Japan), Lionol Blue 
(RIONORU blue) FG7330 (TOYO INK MFG. CO., LTD. make), Cromophtal Blue (clo 
MOFUTARU blue) 4GNP (product made from tiba SUPESHARUTI KEMIKARUZU), Fastogen 
Blue (fast gene blue) FGF (Dainippon Ink & Chemicals, Inc. make) 
Pigment Blue (pigment blue) 15:4 (C. I.No.74160) 

Example Hosterperm Blue (HOSUTA palm blue) BFL (made in Clariant Japan), Cyanine Blue 
(cyanine blue)700-10FG (TOYO INK MFG. CO., LTD. make), Irgalite Blue (IRUGA light blue) 
GLNF (product made from tiba SUPESHARUTI KEMIKARUZU), Fastogen Blue (fast gene blue) 
FGS (Dainippon Ink & Chemicals, Inc. make) 
Pigment Blue (pigment blue) 15:6 (C. I.No.74160) 

Example Lionol Blue (RIONORU blue) ES (TOYO INK MFG. CO., LTD. make) 
Pigment Blue (pigment blue) 60 (C. I.No.69800) 

Example Hosterperm Blue (HOSUTA palm blue) RL01 (made in Clariant Japan), Lionogen Blue 
(RIONO gene blue) 650 1 (TOYO INK MFG. CO., LTD. make) 

[0082] 4) Black pigment Pigment Black (pigment black) 7 (carbon black C.I.No.77266) 
Example Mitsubishi carbon black MA 100 (Mitsubishi Chemical make), Mitsubishi carbon black #5 
(Mitsubishi Chemical make), Black Pearls (black PARUZU) 430 (product made from Cabot Co 
(Cabot Corp.)) 

Moreover, as a pigment which can be used by this invention, goods can be suitably chosen with 
reference to "the volume pigment handbooks and for Japanese pigment American Institute of 
Technology, Seibundo Shinkosha, 1989", "COLOUR INDEX, THE SOCIETY OFDYES & 
COLOURIST, THIRD EDITION, 1987", etc. 

[0083] As mean particle diameter of said pigment, 0.03-1 micrometer is desirable and 0 05-0 5 
micrometers is more desirable. When said particle size is less than 0.03 micrometers, distributed cost 
may go up, or dispersion liquid may cause gelation etc., and on the other hand, if it exceeds 1 
micrometer, the big and rough particle in a pigment may check the adhesion of an image formation 
layer and a television layer, and may check the transparency of an image formation layer. 
[0084] As a binder of an image formation layer, the amorphous organic macromolecule polymer 
whose softening temperature is 40-150 degrees C is desirable. As said amorphous organic giant- 
molecule polymer, for example Butyral resin, polyamide resin, Polyethyleneimine resin, sulfonamide 
resin, polyester polyol resin, Petroleum resin, styrene, vinyltoluene, alpha methyl styrene, 2-methyl 
styrene, KURORU styrene, a vinyl benzoic acid, vinylbenzene sulfonic-acid soda, Styrene such as 
amino styrene, and the derivative of those, the homopolymer and copolymer of a substitution 
product, Methyl methacrylate, ethyl methacrylate, butyl methacrylate, Methacrylic ester and 
methacryhc acids, such as hydroxyethyl methacrylate, Acrylic ester and acrylic acids, such as methyl 
acrylate, ethyl acrylate, butyl acrylate, and alpha-ethylhexyl acrylate, A copolymer with the 
monomer of that vinyl system monomers, such as dienes, such as a butadiene and an isoprene 
acrylonitrile, vinyl ether, a maleic acid and maleates, a maleic anhydride, a cinnamic acid, a vinyl 
chloride, and vinyl acetate, are independent or others etc. can be used. Two or more sorts can be 
mixed and these resin can also be used. 

[0085] It is desirable to do 20-80 mass % content of a pigment, as for an image formation layer it is 
more desirable to do 30-70 mass % content of, and it is desirable especially to do 30-50 mass % 
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content of. Moreover, it is desirable to do 80-20 mass % content of resin, as for an image formation 
layer, it is more desirable to do 70-30 mass % content of, and it is desirable especially to do 70-40 
mass % content of. 

[0086] Said image formation layer can contain the component of following ** - ** as a component 
of said others. 

** As wax waxes, the waxes of a mineral system, natural waxes, and synthetic waxes are mentioned. 
As an example of the wax of said mineral system, petroleum lows, such as paraffin wax, a micro 
crystallin wax, ester wax, and an oxidation wax, montan wax, an ozokerite, a ceresin, etc. are 
mentioned. Especially, paraffin wax is desirable. This paraffin wax is separated from petroleum and 
various kinds of things are marketed by the melting point. As an example of said natural wax, animal 
lows, such as a vegetable low [, such as a cull navarho, haze wax, an OURI curie low, and an S PAL 
low, ], dense low, and insect low, a shellac low, and spermaceti wax, are mentioned. 
[0087] Generally said synthetic wax is used as lubricant, and usually consists of a compound of a 
higher-fatty-acid system. The following are mentioned as an example of such a synthetic wax. 

1) saturated fatty acidrCH of a straight chain expressed with the fatty-acid system wax following 
general formula - n shows the integer of 6-28 among said formula 3 (CH2) nCOOH. As an example, 
stearin acid, behenic acid, a palmitic acid, 12-hydroxy stearin acid, an azelaic acid, etc. are 
mentioned. Moreover, metal salts (for example, K, calcium, Zn, Mg, etc.), such as the above- 
mentioned fatty acid, are mentioned. 

2) As an example of the ester of the fatty-acid-ester system wax aforementioned fatty acid, stearin 
acid ethyl, stearin acid lauryl, behenic acid ethyl, behenic acid hexyl, myristic-acid behenyl, etc. are 
mentioned. 

3) Octadecanamide, a lauric-acid amide, etc. are mentioned as an example of the amide of the fatty- 
acid amide system wax aforementioned fatty acid. 

4) straight chain saturation fatty alcohol:CH expressed with the fatty alcohol system wax following 
general formula - n expresses the integer of 6-28 among said formula 3 (CH2) nOH. Stearyl alcohol 
etc. is mentioned as an example. 

[0088] Also in said synthetic wax of 1-4, higher-fatty-acid amides, such as octadecanamide and a 
lauric-acid amide, are especially suitable, in addition, said wax system compound is independent by 
request - or it can be used, combining suitably. 

[0089] As the plasticizer aforementioned plasticizer, an ester compound is desirable. ** Dibutyl 
phtalate, Di-n-octyl phthalate, di-(2-ethylhexyl)phthalate, phthalic acid dinonyl ether, Phthalic ester 
such as dilauryl phthalate, butyl lauryl phthalate, and phthalic acid benzyl butyl ester Aliphatic series 
dibasic acid esters, such as adipic-acid di(2-ethylhexyl) and sebacic-acid di(2-ethylhexyl), Well- 
known plasticizers, such as epoxy compounds, such as polyol polyester, such as trialkyl phosphate 
such as tricresyl phosphate and phosphoric-acid Tori (2-ethylhexyl), and polyethylene glycol ester,' 
and epoxy fatty acid ester, are mentioned. The amelioration effectiveness of the ester of a vinyl 
monomer, improvement in the imprint sensibility according [ the ester of an acrylic acid or a 
methacryhc acid ] to addition especially, or imprint nonuniformity and the accommodation 
effectiveness of elongation after fracture are desirable also in these at a large point. 
[0090] As an ester compound of said acrylic acid or a methacrylic acid, polyethylene glycol 
dimethacrylate, 1 and 2, 4-butane triol trimethacrylate, trimethylol triacrylate, pentaerythritol 
acrylate, pentaerythritol tetraacrylate, dipentaerythritol-polyacrylate, etc. are mentioned. 
[0091] Moreover, said plasticizer may be a macromolecule and is desirable at the point which cannot 
diffuse polyester easily especially due to the bottom of the point that the addition effectiveness is 
large, and preservation conditions. As this polyester, sebacic-acid system polyester, adipic-acid 
system polyester, etc. are mentioned, for example. In addition, said additive made to contain in an 
image formation layer is not limited to these. Moreover, a plasticizer may be used by the one-sort 
independent and may use two or more sorts together. 

[0092] If there are too many contents of said additive in an image formation layer, the resolution of a 
transfer picture may fall, own film reinforcement of an image formation layer may fall, or the 
imprint to the television sheet of the unexposed part by the fall of the adhesion force of a light-and- 
heat conversion layer and an image formation layer may break out. From the above-mentioned 
viewpoint, as a content of said waxes, 0.1-30 mass % of the total solids in an image formation layer 
is desirable, and 1 - 20 mass % is more desirable. Moreover, as a content of said plasticizer, 0.1-20 
mass % of the total solids in an image formation layer is desirable, and 0.1 - 10 mass % is more 
desirable. 
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[0093] ** In addition to this, an image formation layer may contain a surfactant, inorganic or organic 
particles (a metal powder, silica gel, etc.), oil, thickeners (linseed oil, mineral oil, etc.), an antistatic 
agent, etc. other than the further above-mentioned component. Energy required for an imprint can be 
lessened by containing the matter which absorbs the wavelength of the light source used for image 
recording except for the case where a black image is obtained. As matter which absorbs the 
wavelength of the light source, although any of a pigment and a color are sufficient, when obtaining 
a color picture, it is desirable on color reproduction to use the light source of infrared radiation, such 
as semiconductor laser, for image recording, and to use the big color of absorption of the wavelength 
of the light source with little absorption for a visible region. As an example of a near infrared ray 
color, the compound of a publication can be mentioned to JP,3- 103476, A. 
[0094] An image formation layer prepares the coating liquid which dissolved or distributed the 
pigment, said binder, etc., can apply this on a light-and-heat conversion layer (on [ when the 
following sensible-heat stratum disjunctum is prepared on the light-and-heat conversion layer ] this 
layer), and can prepare it by drying. As a solvent used for preparation of coating liquid, n-propyl 
alcohol, a methyl ethyl ketone, propylene glycol monomethyl ether (MFG), a methanol, water, etc. 
are mentioned. Spreading and desiccation can be performed using the usual spreading and the 
desiccation approach. 

[0095] On the light-and-heat conversion layer of said hot printing sheet, a gas can be generated 
according to an operation of the heat generated in the light-and-heat conversion layer, or attached 
groundwater etc. can be emitted, and the sensible-heat stratum disjunctum containing the thermofax 
which weakens the bonding strength between a light-and-heat conversion layer and an image 
formation layer by this can be prepared. As such thermofax, itself can use the compound (a polymer 
or low molecular weight compound) which is adsorbing [ which is adsorbing and is considerable- 
amount-absorbing ] easy volatile gas, such as a compound (a polymer or low molecular weight 
compound) which decomposes or deteriorates with heat and generates a gas, and moisture. These 
may use together. 

[0096] Volatile compounds, such as cellulose ester, such as ethyl cellulose currently adsorbed in 
volatile compounds, such as acrylic polymers, such as poly isobutyl methacrylate currently adsorbed 
as an example of the polymer which decomposes or deteriorates with heat and generates a gas in 
volatile compounds, such as an autooxidation nature polymer like a nitrocellulose, chlorinated 
polyolefins, chlorinated rubber, Pori chlorinated rubber, a polyvinyl chloride, a halogen content 
polymer like a polyvinylidene chloride, and moisture, and moisture, and moisture, can mention 
naturally-ocurring-polymers compounds currently adsorbed, such as gelatin. As an example of the 
low molecular weight compound which decomposes or deteriorates with heat and generates a gas a 
diazo compound and a compound like azide-izing which carries out exoergic decomposition and ' 
generates a gas can be mentioned. In addition, as for above decomposition, deterioration etc of 
thermofax by heat, generating below 280 degrees C is desirable, and generating below especially 230 
degrees C is desirable. 

[0097] When using a low molecular weight compound as thermofax of sensible-heat stratum 
disjunctum, combining with a binder is desirable. Although above itself can also use as a binder the 
polymer which decomposes or deteriorates with heat and generates a gas, the usual binder without 
such a property can also be used. When using together a thermosensitive low molecular weight 
compound and a thermosensitive binder, as for the mass ratio of the former and the latter it is 
desirable that it is 0.02:1-3:1, and it is still more desirable that it is 0.05:1-2:1. The thing [ having 
covered the light-and-heat conversion layer over the whole surface mostly ] of sensible-heat stratum 
disjunctum is desirable, generally the thickness is 0.03-1 micrometer, and it is desirable that it is in 
the range of 0.05-0.5 micrometers. 

[0098] In the case of the hot printing sheet of a configuration of that the laminating of a light-and- 
heat conversion layer, sensible-heat stratum disjunctum, and the image formation layer was carried 
out to this order on the base material, with the heat told from a light-and-heat conversion layer it 
decomposes, and sensible-heat stratum disjunctum deteriorates, and generates a gas in it And ' 
according to this decomposition or gas generating, a part of sensible-heat stratum disjunctum 
disappears, or cohesive failure occurs within sensible-heat stratum disjunctum, and the bonding 
strength between a light-and-heat conversion layer and an image formation layer declines. For this 
reason, depending on the behavior of sensible-heat stratum disjunctum, that part may adhere to an 
image formation layer, may appear in the front face of the image finally formed, and may cause 
color mixture of an image. Therefore, as for most sensible-heat stratum disjunctum, it is desirable not 
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to color, i.e., for high permeability to be shown to the light, so that viewing-color mixture may not 
appear in the formed image, even if the imprint of such sensible-heat stratum disjunctum occurs. 
Specifically, the rate of light absorption of sensible-heat stratum disjunctum is 10% or less 
preferably 50% or less to the light. In addition, instead of preparing the independent sensible-heat 
stratum disjunctum in said hot printing sheet, the aforementioned thermofax can be added to light- 
and-heat conversion layer coating liquid, a light-and-heat conversion layer can be formed, and it can 
also consider as a configuration which serves both as a light-and-heat conversion layer and sensible- 
heat stratum disjunctum. 

[0099] It is desirable to make preferably or less into 0.20 the coefficient of static friction of the near 
outermost layer where the image formation layer of a hot printing sheet is painted 0.35 or less. The 
roll dirt at the time of conveying a hot printing sheet by making the coefficient of static friction of 
the outermost layer or less into 0.35 is lost, and the image formed can be high-definition-ized. The 
measuring method of a coefficient of static friction follows an approach given in the paragraph 
[001 1] of an application for patent 2000-85759. the opening where 0.5 - 50mmHg (**0.0665- 
6.65kPa) has the desirable SUMU star value of an image formation layer front face at 23 degrees C 
and 55%RH, and it is desirable that Ra is 0.05-0.4 micrometers, and a large number to which a 
television layer and an image formation layer cannot contact the contact surface by this are micro - 
few - it can do - an imprint - it is still more desirable in respect of image quality. A surface 
roughness measurement machine (Surfcom, Tokyo Seiki Co., Ltd. make) etc. is used for said Ra 
value, and it is JIS. It can measure based on B0601. It is desirable that the surface hardness of an 
image formation layer is lOg or more with a sapphire needle. After electrifying a hot printing sheet 
by the U.S. federal government trial criteria 4046, the electrification potential of the image formation 
layer 1 second after after touch-down a hot printing sheet - It is desirable that it is 1 00-1 00 V. It is 
desirable that the surface electrical resistance of an image formation layer is 109ohms or less in 23 
degrees C and 55%RH. 

[0100] Next, the television sheet which may be used combining with said hot printing sheet is 

explained. 

[Television sheet] 

(Lamination) Television sheets are usually a base material and the configuration of one or more 
television layers having been prepared on it, and having prepared more than two-layer [ of a cushion 
layer, stratum disjunctum, and an interlayer / any one layer or two-layer ] between the base material 
and the television layer by request. Moreover, the television layer of a base material is desirable in 
respect of conveyance nature, when it has a back layer in the field of the opposite side. 
[0101] (Base material) As a base material, the base material of the usual shape of a sheet, such as a 
sheet plastic, a metal sheet, a glass sheet, resin coat paper, paper, and various complex, is mentioned. 
As an example of a sheet plastic, a polyethylene terephthalate sheet, a polycarbonate sheet, a 
polyethylene sheet, the Pori chlorination vinyl sheet, a polyvinylidene chloride sheet, a polystyrene 
sheet, a styrene-acrylonitrile sheet, a polyester sheet, etc. can be mentioned, moreover - as paper - 
printing - our paper, coat paper, etc. can be used. 

[0102] If a base material has a minute opening (void), since it can raise image quality, it is desirable. 
Such a base material can use as a monolayer or a multilayer film mixed melt which mixed the 
loading material which consists of thermoplastics, an inorganic pigment and said thermoplastics, a 
macromolecule of immiscible nature, etc. with a melting extruder, and can produce it by extending to 
further 1 thru/or biaxial. In this case, voidage is determined by selection of resin and a loading 
material, a mixed ratio, extension conditions, etc. 

[0103] As said thermoplastics, polyolefin resin, such as polypropylene, and polyethylene 
terephthalate resin of crystallinity are good, and since ductility is good and formation of a void is 
also easy ductility, it is desirable. It is desirable to use said polyolefin resin or polyethylene 
terephthalate resin as a principal component, and to use other little thermoplastics together suitably 
to it. As an inorganic pigment used as said loading material, that whose mean particle diameter is 1- 
20 micrometers is desirable, and can use a calcium carbonate, clay, a silicious marl, titanium oxide, 
an aluminum hydroxide, a silica, etc. Moreover, as resin of immiscible nature used as a loading 
material, when using polypropylene as thermoplastics, it is desirable to combine polyethylene 
terephthalate as a loading material. The detail of the base material which has a minute opening (void) 
is indicated by Japanese Patent Application No. 1 1-290570. In addition, about 2 - 30% of the content 
of loading materials in a base material, such as an inorganic pigment, is general by the volume. 
[0104] As for the thickness of the base material of a television sheet, it is desirable that it is usually 
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10-400 micrometers, and is 25-200 micrometers. Moreover, in order that the front face of a base 
material may raise adhesion with a television layer (or cushion layer), or adhesion with the image 
formation layer of a hot printing sheet, surface treatment, such as corona discharge treatment and 
glow discharge processing, may be performed. 

[0105] (Television layer) Since an image formation layer is imprinted in the front face of a television 
sheet and this is fixed to it, it is desirable to prepare a television layer one or more on a base material 
As for a television layer, it is desirable that it is the layer formed considering an organic polymer 
binder as a subject. As for said binder, it is desirable that it is thermoplastics. As the example The 
homopolymer and its copolymer of acrylic monomers, such as an acrylic acid, a methacrylic acid 
acrylic ester, and methacrylic ester, Methyl cellulose, ethyl cellulose, a cellulose system polymer like 
cellulose acetate, Polystyrene, a polyvinyl pyrrolidone, a polyvinyl butyral, polyvinyl alcohol, 
Condensed system polymers, such as a homopolymer of vinyl system monomers, such as a polyvinyl 
chloride, and its copolymer, polyester, and a polyamide, and a rubber system polymer like Butadiene 
Styrene can be mentioned. In order to obtain the moderate adhesive strength between image 
formation layers, as for the binder of a television layer, it is desirable that glass transition 
temperature (Tg) is a polymer lower than 90 degrees C. For this reason, it is also possible to add a 
plasticizer in a television layer. Moreover, in order to prevent blocking between sheets, as for a 
binder polymer, it is desirable that the Tg is 30 degrees C or more. It is the point which raises 
adhesion with the image formation layer at the time of laser record, and raises sensibility and image 
reinforcement as a binder polymer of a television layer, and especially the thing for which a polymer 
the same as that of the binder polymer of an image formation layer or similar is used is desirable 
[0106] the opening where 0.5 - 50mmHg (**0.0665-6.65kPa) has the desirable SUMU star value of 
a television layer front face at 23 degrees C and 55%RH, and it is desirable that Ra is 0.05-0 4 
micrometers, and a large number to which a television layer and an image formation layer cannot 
contact the contact surface by this are micro - few - it can do - an imprint - it is still more 
desirable in respect of image quality. A surface roughness measurement machine (Surfcom, Tokyo 
Seiki Co., Ltd. make) etc. is used for said Ra value, and it is JIS. It can measure based on B0601 
After electrifying a television sheet by the U.S. federal government trial criteria 4046, the 
electrification potential of the television layer 1 second after after touch-down a television sheet - It 
is desirable that it is 100-100V. It is desirable that the surface electrical resistance of a television 
layer is 109ohms or less in 23 degrees C and 55%RH. It is desirable that the coefficient of friction of 
rest of a television layer front face is 0.2 or less. It is desirable that the surface energy of a television 
layer front face is 23 - 35 mg/m2. 

[0107] When re-imprinting to mark printed book paper etc. once forming an image on a television 
layer, it is also desirable to form at least one-layer television layer from a photoresist ingredient The 
combination which consists of additives, such as thermal polymerization inhibitor, as a presentation 
of such a photoresist ingredient the polyfunction^ vinyl which can form a photopolymerization 
object or the photopolymerization nature monomer of a vinylidene compound which consists of a 
kind at least, b organic polymer, c photopolymerization initiator, and if needed by a addition 
polymerization, for example can be mentioned. As the above-mentioned polyfunctional vinyl 
monomer, the ester (for example, ethylene glycol diacrylate, pentaerythritol tetraacrylate) of the 
SS^oi s c aturatlon ester of P ol y Ql especially an acrylic acid, or a methacrylic acid is used 
[0108] Said polymer for television stratification is mentioned as said organic polymer Moreover as 
a photopolymerization initiator, the usual optical radical polymerization initiators, such as a 
benzophenone and a MIHIRAZU ketone, are used at a rate of 0.1 in a layer - 20 mass % 
[0109] | 0.3-7 micrometers of thickness of a television layer are 0.7-4 micrometers preferably In the 
case of less than 0.3 micrometers, film reinforcement runs short in the case of the re-imprint to mark 
printed book paper, and it is easy to lose it. if too thick - our paper - the increase of the gloss of the 
image after a re-impnnt and the approximation nature to printed matter fall 
[01 10] (Other layers) A cushion layer may be prepared between a base material and a television 
layer. If a cushion layer is prepared, the adhesion of an image formation layer and a television layer 
can be raised at the time of laser hot printing, and image quality can be raised. Moreover, even if a 
toreign matter mixes between a hot printing sheet and a television sheet at the time of record by the 
deformation process of a cushion layer, the opening of a television layer and an image formation 
layer can become small, and can also make image defective sizes, such as white NUKE small as a 
result. Furthermore, since a television front face deforms according to a paper irregularity front face 
when imprinting this on the mark printed book paper prepared independently after carrying out 
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imprint formation of the image, approximation nature with printed matter can also be raised by being 
able to improve the imprint nature of a television layer and reducing the gloss of a transferred object. 

[01 1 1] A cushion layer is a configuration which is easy to deform when stress is applied to a 
television layer, and in order to attain said effectiveness, it is desirable to consist of thermoplastics 
easily softened with the ingredient which has a low elastic modulus, the ingredient which has rubber 
elasticity, or heating, as the elastic modulus of a cushion layer -- a room temperature - desirable - 
0.5MPa-1.0GPa -- especially -- desirable - IMPa- it is 10-100MPa more preferably 0.5 GPa. 
Moreover, it is JIS in order to sink foreign matters, such as dust. It is desirable that the penetration 
(25 degrees C, lOOg, 5 seconds) defined by K2530 is ten or more. Moreover, 25 degrees C or less 
and softening temperature have [ the glass transition temperature of a cushion layer ] preferably 
desirable 50-200 degrees C 80 degrees C or less. In order to adjust these physical properties, for 
example, Tg, it can also perform adding a plasticizer in a binder suitably. 

[01 12] As a concrete ingredient used as a binder of a cushion layer, polyethylene, polypropylene 
polyester, a styrene-butadiene copolymer, an ethylene-vinylacetate copolymer, an ethylene-acrylic 
copolymer, a vinyl chloride vinyl acetate copolymer, vinylidene chloride resin, the vinyl chloride 
resin containing a plasticizer, polyamide resin, phenol resin, etc. are mentioned other than rubber, 
such as polyurethane rubber, butadiene rubber, nitrile rubber, acrylic rubber, and natural rubber. In 
addition, although the thickness of a cushion layer changes with conditions of the resin to be used 
and others, 3-100 micrometers is usually 10-52 micrometers preferably. 

[0113] Although the television layer and the cushion layer need to be pasted up up to the phase of 
laser record, in order to imprint an image on mark printed book paper, being prepared possible 
[ exfoliation ] is desirable. In order to make exfoliation easy, it is also desirable to prepare stratum 
disjunctum by the thickness of about 0.1-2 micrometers between a cushion layer and a television 
layer. Since the engine performance of a cushion layer will stop being able to appear easily if 
thickness is too large, to adjust according to the class of stratum disjunctum is required As a binder 
of stratum disjunctum, concretely Polyolefine, polyester, A polyvinyl acetal, a polyvinyl formal Pori 
parabanic acid, a polymethyl methacrylate, A polycarbonate, ethyl cellulose, a nitrocellulose, methyl 
cellulose, A carboxymethyl cellulose, hydroxypropylcellulose, polyvinyl alcohol, What constructed 
the bridge in styrene and these resin, such as a polyvinyl chloride, urethane resin, fluororesin 
polystyrene, and acrylomtrile styrene, The hardened material of thermosetting resin 65 degrees C or 
more and these resin is mentioned for Tg(s), such as a polyamide, polyimide, polyether imide 
polysulfone, polyether sulphone, and aramid. Common curing agents, such as isocyanate and 'a 
melamine, can be used as a curing agent. 

[0114] When the binder of stratum disjunctum is chosen according to the above-mentioned physical 
properties, a polycarbonate, an acetal, and ethyl cellulose are desirable in respect of shelf life and if 
acrylic resin is further Used for a television layer, in case the image after laser hot printing will be re- 
imprinted, it especially becomes good [ detachability ] and is desirable. Moreover, the layer to which 
an adhesive property with a television layer becomes very low can be independently used as stratum 
disjunctum at the time of cooling. Specifically, it can consider as the layer which uses thermofusion 
nature compounds and thermoplastics, such as waxes and a binder, as a principal component As a 
thermofusion nature compound, the matter of a publication etc. is in JP,63-193886 A A micro 
crystalhn wax, paraffin wax, carnauba wax, etc. are used especially preferably. As 'thermoplastics 
ethylene system copolymers, such as ethylene-vinyl acetate system resin, cellulose system resin etc 
are used preferably. 

[01 1 5] A ^ hCT fa 7 acid ' higher alcohol > hi gher-fatty-acid ester, amides, a high-class amine etc 
can be added to such stratum disjunctum as an additive if needed. Another configuration of stratum 
disjunctum is a layer which has detachability at the time of heating because itself carries out 
cohesive failure melting or by softening. It is desirable to make such stratum disjunctum contain the 
supercooling matter. As supercooling matter, a Polly epsilon-caprolactone, a polyoxyethylene 
benzotnazol, tnbenzylamine, a vanillin, etc. are mentioned. Furthermore, in another detachability 
layer of a configuration, a compound to which an adhesive property with a television layer is 
reduced is included. As such a compound, the surfactant of solid wax; fluorine systems such as 
acetal system resin; polyethylene wax, such as fluorine system resin; polysiloxane resin- polyvinyl 
butyrals, such as silicone system resin; Teflons, such as silicone oil, and fluorine content acrylic 
resin, a polyvinyl acetal, and a polyvinyl formal, and an amide wax, and a phosphoric ester system 
etc. can be mentioned. As the formation approach of stratum disjunctum, the extrusion lamination 
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process according what distributed said material the dissolution or in the shape of a latex to the 
solvent to the applying methods, such as a blade coating machine, a roll coater, a bar coating 
machine, a curtain coating machine, and a gravure coating machine, and hot melt etc. can be applied 
and it can apply and form on a cushion layer. Or after sticking the thing and cushion layer which 
applied what distributed said material the dissolution or in the shape of a latex to the solvent by the 
above-mentioned approach on the temporary base, the approach of exfoliating and forming the 
temporary base is. 

[0116] The television sheet combined with said hot printing sheet may be the configuration in which 
the television layer served as the cushion layer, and a television sheet may be the configuration of a 
base material / cushioning-properties television layer, or a base material / under coat / cushioning- 
properties television layer in that case. It is desirable that the cushioning-properties television layer is 
prepared possible [ exfoliation ] also in this case so that the re-imprint to mark printed book paper 
may be possible. In this case, the image after a re-imprint turns into an image excellent in gloss to 
mark printed book paper. In addition, 5-100 micrometers of thickness of a cushioning-properties 
television layer are 10-40 micrometers preferably. 

[0117] Moreover, on a television sheet, if a back layer is prepared in the field of the opposite side 
since the conveyance nature of a television sheet will improve, the field in which the television layer 
of a base material is prepared is desirable. When the mat agent by the antistatic agent by the 
surfactant, a tin oxide particle, etc., oxidation silicon, a PMMA particle, etc. is added in said back 
layer, in it, it is desirable at the point of making the conveyance nature within a recording device 
improving. Said additive can also be added in the layer of a television layer and others not only 
according to a back layer but according to the need. Although it cannot generally ****** f or the 
purpose about the class of additive, in the case of a mat agent, a particle with a mean particle 
diameter of 0.5-10 micrometers can be added about 0.5 to 80% among a layer, for example As an 
antistatic agent, it can choose suitably from various surfactants and an electric conduction agent and 
the surface electrical resistance of a layer can use so that 1012ohms or less may turn into 109ohnis or 
less more preferably on condition that 23 degrees C and 50%RH. 

[01 18] As a binder used for a back layer, gelatin, polyvinyl alcohol, Methyl cellulose a 
nitrocellulose, an acetyl cellulose, aromatic polyamide resin, Silicone resin, an epoxy'resin alkyd 
resin, phenol resin, melamine resin, Fluororesin, polyimide resin, urethane resin, acrylic resin 
urethane denaturation silicone resin, Polyethylene resin, polypropylene resin, polyester resin, Teflon 
(trademark) resin, General-purpose polymers, such as polyvinyl butyral resin, vinyl chloride system 
resin polyvinyl acetate, a polycarbonate, an organic boron compound, aromatic series ester 
fluoridation polyurethane, and polyether sulphone, can be used. Making a bridge construct has 
effectiveness in powder omission prevention of a mat agent, or improvement in the damage 
resistance of a back layer using the water-soluble binder which can construct a bridge as a binder of 
a back layer. Moreover, effectiveness is large also to the blocking at the time of preservation This 
bridge formation means can take especially any of heat, an activity beam of light, and a pressure 
one or combination without limitation according to the property of the cross linking agent to be ' 
used. In order to give the adhesive property to a base material depending on the case, the glue line of 
arbitration may be prepared in the side which prepares the back layer of a base material 
[01 19] An organic or inorganic particle can be used as a mat agent preferably added by the back 
layer. As an organic system mat agent, the particle of condensation polymers, such as a particle of 
po ymethylmethacrylate (PMMA), polystyrene, polyethylene, polypropylene, and other radical 
polymerization system polymers, polyester, and a polycarbonate, etc. is mentioned. As for a back 
layer, it is desirable to be prepared with about two 0.5 - 5 g/m adhesion volume. In less than two 0 5 
g/m, spreading nature is unstable and it is easy to produce problems, such as powder omission of a 
ma agent. Moreover, if applied greatly exceeding 5 g/m2, the particle size of a suitable mat agent 
will become very large, and embossing-ization of the television stratification plane by the back layer 
arises at the time of preservation, and it becomes easy to produce the omission and nonuniformity of 
a record image in the hot printing which imprints especially the image formation layer of a thin film 
A mat agent has a desirable thing with the number average particle size larger 2.5-20 micrometers 
than the thickness of only the binder of a back layer. Also in a mat agent, a particle with a particle 
size ol 8 micrometers or more is required for two or more 5 mg/m, and it is 6 - 600 mg/m2 
preferably Foreign matter failure is improved by especially this. Moreover, when the defect 
generated by the particle which has an unusually large particle size is improvable by using the 
narrow thing of particle size distribution from which value sigma/rn (= coefficient of variation of 
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particle size distribution) which broke the standard deviation of particle size distribution by number 
a ^ r f- gC P f^ le S1ZC becomes 03 or less > the desired engine performance is obtained with a smaller 
addition. As for this coefficient of variation, it is still more desirable that it is 0 15 or less 
[0120] In order to prevent adhesion of the foreign matter by frictional electrification with a 
conveyance roll in a back layer, in it, it is desirable to add an antistatic agent. As an antistatic agent 
the compound of a publication etc. is widely used for "chemistry goods of 1 1290" Chemical Daily ' 
besides a cation system surfactant, an anion system surfactant, a non-ion system surfactant a 
macromolecule antistatic agent, and a conductive particle, 875-876 etc. pages, etc. As an antistatic 
agent which can be used together in a back layer, conductive particles, such as metallic oxides, such 
as carbon black, a zinc oxide, titanium oxide, and tin oxide, and an organic semiconductor are 
preferably used also in the above-mentioned matter. Since the antistatic effectiveness which there is 
no dissociation from the back layer of an antistatic agent, and was not based on an environment but 
was stabilized is acquired, especially the thing for which a conductive particle is used is desirable 
Moreover in order to give spreading nature and a mold-release characteristic to a back layer it is 
a so Possible to add release agents, such as various activators, silicone oil, and fluorine system resin 
etc A back layer is desirable especially when the softening temperature measured by TMA 
miT? 10meChaniCal Anal >' sis ) of a cushion layer and a television layer is 70 degrees C or less 
[0121] TMA softening temperature is a fixed programming rate about a measuring object object and 
the temperature up of it is carried out imposing a fixed load, and it asks for it by observing the phase 
of an object, the temperature from which the phase of a measuring object object begins to change in 
this invention - with - **** - it is defined as TMA softening temperature. Measurement of the 
softening temperature by TMA can be performed using equipments, such as Thermoflex by the 
physical science electrical-and-electric-equipment company. 

[0122] Said hot printing sheet and said television sheet may be used for image formation as a layered 
product which piled up the image formation layer of a hot printing sheet, and the television layer of a 
television sheet The layered product of a hot printing sheet and a television sheet can be formed bv 
various kinds of approaches. For example, the image formation layer of a hot printing sheet and the 
television layer of a television sheet can be easily obtained by letting it pass to a pressurization 
heating ro ler in piles. Whenever [ stoving temperature / in this case ] has 1 60 degrees C or less or 
desirable 130 degrees Cor less. 

[0123] As an option which obtains a layered product, vacuum contact printing mentioned above is 
also used suitably. Vacuum contact printing is an approach of twisting a television sheet first on the 
drum on which the suction hole for vacuum suction was prepared, and more nearly subsequently to 
homogeneity than the television sheet making a television sheet carrying out vacuum adhesion of the 
hot printing sheet with a little big size, extruding air with a squeeze roller. Moreover, as an option it 
sticks mechanically, pulling a television sheet on a metal drum, and it sticks, pulling a hot pXting 
sheet mechanically similarly on it further, and there is also the approach of sticking In these 
approaches, temperature control, such as a heating roller, is unnecessary, and especially vacuum 
homr g eneTty ng " deSU " abIe * the P ° int which is eas y to carr y out a laminating to quick and 
[0124] 

[Example] Although the example of this invention is explained below, this invention is not limited to 

tl^^fs^ dltl0n ' " l0ng " th6re 18 n ° ^ e « in a — ' the 
[0125] - Production of a hot printing sheet (cyanogen) - (example 1) 
[Formation of a back layer] 

[Preparation of the 1st layer coating liquid of the back] 

N^ponZyt^^T 0 ^ ^ SeCti0m (JURIMA ET 41 °' S ° Hd C ° ntent 20 maSS % ' 
Antistatic agent (water distribution object of tin-oxide-antimony oxide) The 7.0 sections (mean 
particle diameter: 0.1 micrometers, 17 mass %) K 

fc°TS^S^ n T e T o P T henyl Cther °- 1 Section melamin e compound The 0.3 sections 
(SUMICHIKKUSURE gin M-3, Sumitomo Chemical Co., Ltd. make) 

Distilled water The sum total in the 100 sections Corona treatment is performed to one field (rear 
face) of the polyethylene terephthalate base material (double-sided Ra is 0.01 micrometers) with a 
[formation of 1st layer of the back] thickness of 75 micrometers prepared so that it might become 
which earned out biaxial extension. After applying the 1st layer coating liquid of the back so that 
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desiccation layer Atsu may be set to 0.03 micrometers, it was dried for 30 seconds at 180 degrees C 
and the 1st layer of the back was formed. 450kg /of Young's modulus of the longitudinal direction of 
a base material is [ mm ] 2 (* *4.4GPa), and 500kg /of crosswise Young's modulus is [ mm ] 2 
(**4 9GPa). 10kg /of 13kg /of F-5 values of 2 (**98MPa) and the base material cross direction of F- 
5 value of the longitudinal direction of a base material is [ mm / mm ] 2 (** 127 4MPa) a 
longitudinal direction is 0.3% and the cross direction of 100 degrees C of a base material and the rate 
of a heat shrink for 30 minutes is 0. 1 %. 20kg /of breaking strength of longitudinal directions is 
[ mm ] 2 (**196MPa), and 25kg /of 400kg /of cross direction of 2 (**245MPa) and an elastic 
modulus is [ mm / mm ] 2 (**3.9GPa). 
[Preparation of the 2nd layer coating liquid of the back] 

Polyolefine The 3.0 sections (CHEMIPEARL S-120, 27 mass %, product made from Mitsui 
Petrochemistry) 

Antistatic agent (water distribution object of tin-oxide-antimony oxide) The 2.0 sections (mean 
particle diameter: 0.1 micrometers, 17 mass %) 

Colloidal silica The 2.0 sections (the Snow tex C, 20 mass %, product made from Nissan Chemistry) 
Epoxy compound The 0.3 sections (dinner call EX- 614B, Nagase Brothers formation Make) 
Distilled water The sum total is in the 100 sections. After applying the 2nd layer coating liquid of the 
back after the 1st layer of [formation of 2nd layer of the back] back who prepared so that desiccation 
thickness may be set to 0.03 micrometers, it dried for 30 seconds at 170 degrees C so that it might 
become, and the 2nd layer of the back was formed. " ' 

[0126] 1) It mixed stirring each component of the preparation following of the coating liquid for 
hght-and-heat conversion layers with a stirrer, and the coating liquid for light-and-heat conversion 
layers was prepared. 

[A coating liquid presentation for light-and-heat conversion layers] 

;^ red absor P tion coloring matter The 7.6 sections (cyanine dye of the product made from "NK- 

2014 Japan Sensitizing dye, and the following structure) 

[0127] 

[Formula 6] 

ch=ch)^-c 





[0128] (In R, CH3 and X- show C104- among a formula.) 

- Polyimide resin of the following structure The 29.3 sections ("RIKAKOTO SN-20F" the New 
Japan Chemical [ Co., Ltd. ] make, pyrolysis temperature: 510 degrees C) 



[Formula 7] 
- o 



-N 





N— R 2 - 



O O 



[0130] (Rl shows S02 among a formula.) R2 is [0131]. 
[Formula 8] 



o 



[0132] ) ******. 

- gamma-cyclodextrin The 12.9 sections and exon naphtha The 5.8 sections and N-methyl 
pyn-ohdone (NMP) The 1500 sections and a methyl ethyl ketone The 360 sections and surfactant 
The 0.5 sections ("megger fuck F-176PF", the Dainippon Ink & Chemicals, Inc. make, F system 
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surfactant) 

- Mat agent dispersion liquid of the following presentation The 14. 1 sections [0133] 

Mat agent dispersion liquid and N-methyl-2-pyrrolidone (NMP) 69 sections and methyl ethyl ketone 
20 sections and styrene acrylic resin The three sections (product made from "JON Krill 611" Johnson 
Polymer) 

- Si02 particle The eight sections ("SHIHO star KEPI 50": a silica particle, NIPPON SHOKUBAI 
Co., Ltd. make) 

[0134] 2) After using the wire bar and applying the above-mentioned coating liquid for light-and- 
heat conversion layers on one front face with a formation thickness [ of the light-and-heat conversion 
layer to a support surface ] of 75 micrometers of a polyethylene terephthalate film (base material), 
the spreading object was dried for 2 minutes in 120-degree C oven, and the light-and-heat conversion 
layer was formed on this base material, the obtained light-and-heat conversion layer - near the 
wavelength of 808nm - absorption - it is - the absorbance (optical density: OD) ~ made in 
Shimazu - it was OD=1.09 when measured by UV-spectrophotometer UV-240. When thickness 
observed the cross section of a light-and-heat conversion layer with the scanning electron 
microscope, it was 0.3 micrometers on the average. 

[0135] 3) Each component of the preparation following of the coating liquid for cyanogen image 
formation layers was put into a kneader's mill, shearing force was applied, adding a little solvent, and 
distributed pretreatment was performed. The solvent was further added to the distributed object, it 
prepared so that it might finally become the following presentation, and sand mill distribution was 
performed for 2 hours, and the pigment-content powder mother liquor was obtained. 
[Cyanogen pigment-content powder mother liquor presentation] 

Cyanogen pigment presentation 1: and polyvinyl butyral The 12.6 sections ("S lek B BL-SH", 
Sekisui Chemical Co., Ltd. make) 

- Pigment 15:4 (C. I.No) Blue (pigment blue) 

74160) [ ] the 15.0 sections ("Cyanine Blue(cyanine blue) 700-10FG", TOYO INK MFG. CO. LTD 
make) 

- Distributed assistant The 0.8 sections (Kusumoto formation "PW-36", Make) 

- N-propyl alcohol The 1 10 sections [a cyanogen pigment-content powder mother liquor 
presentation] 

Cyanogen pigment presentation 2: and polyvinyl butyral The 12.6 sections ("S lek B BL-SH" 
Sekisui Chemical Co., Ltd. make) ' 

- Pigment Blue (pigment blue) 15 (C. I.No.74160) The 15.0 sections ("Lionol Blue(RIONORU blue) 
7027", TOYO INK MFG. CO., LTD. make) J 

- Distributed assistant The 0.8 sections (Kusumoto formation "PW-36", Make) 

- N-propyl alcohol The 1 10 sections [0136] 

[A coating liquid presentation for cyanogen image formation layers] 

- The above-mentioned cyanogen pigment-content powder mother liquor The 1 18 sections Cyanogen 
pigment presentation 1 : Cyanogen pigment presentation 2= 90: 1 0 (section) 

- Polyvinyl butyral The 5.2 sections ("S lek B BL-SH", Sekisui Chemical Co., Ltd make) 

- An inorganic pigment "MEK-ST" The 1.3 sections and a wax system compound (octadecanamide 
a neutron 2", Nippon Fine Chemical Co., Ltd. make) The 1.0 sections (a behenic acid amide 

^diamond mid BM", Nippon Kasei Chemical Co, Ltd. make) the 1.0 sections (a lauric-acid amide - 
- diamond mid Y" and the Nippon Kasei Chemical Co, Ltd. make) the 1.0 section (palmitic-acid 
amide "diamond MINDO KP", Nippon Kasei Chemical Co, Ltd. make) 1.0 section (an erucic-acid 
amide "diamond - mid - the L-200"(Nippon Kasei Chemical Co, Ltd. make) 1.0 section (oleic 
amide -- "- diamond mid O-200" --)) The 1.0 section by Nippon Kasei Chemical Co, Ltd, and rosin 
Die 2.8 sections (product made from "KE-3 1 1 " Arakawa Chemistry) 

(component: - 80 - 97%; resin acid component [ of resin acid ]: - 30 - 40% of abietic acids 10 - 
20% of neoabietic acid, 14% of dihydroabietic acids, and 14% of tetrahydro abietic acids) 

- Pentaerythritol tetraacrylate The 1.7 sections (product made from "NK ester A-TMMT" New 
Nakamura Chemistry) 

- Surfactant The 1.7 sections ("megger fuck F-176PF", 20% of solid content, Dainippon Ink & 
Chemicals, Inc. make) 

-N-propyl alcohol The 890 sections and methyl ethyl ketone When the particle in the coating liquid 
for 247 ********** cyan0 g en ima g e formation layers was measured using the particle-size- 
distnbution measuring instrument of a laser dispersion method, it was 0.25 micrometers in mean 
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particle diameter, and the percentage of a particle 1 micrometers or more was 0.5% 
[0137] 4) After using the wire bar for the front face of the formation aforementioned light-and-heat 
conversion layer of the cyanogen image formation layer to a light-and-heat conversion layer front 
face and applying the above-mentioned coating liquid for cyanogen image formation layers to it for 
1 minute, the spreading object was dried for 2 minutes in 100-degree C oven, and the cyanogen 
image formation layer was formed on the light-and-heat conversion layer. It was OD=0 91 when the 
optical density (optical density: OD) of the cyanogen image formation layer of a hot printing sheet 
was measured with the Macbeth concentration meter "TD-904" (W filter). Moreover, when the 
thickness of a cyanogen image formation layer was measured, it was 0.45m on the average. 
[0138] The physical properties of the obtained image formation layer were as follows. With the 
sapphire needle, the surface hardness of an image formation layer had desirable lOg or more and 
was specifically 200g or more. The surface SUMU star value had desirable 0.5 - 50mmHg ' 
(**0.0665-6.65kPa) at 23 degrees C and 55%RH, and they were specifically 9.3mmHg(s) 
(**1.24kPa). As for the surface coefficient of friction of rest, 0.2 or less were desirable, and it was 
specifically 0.08. 

[0139] (Example 2) It sets in the example 1 and is gamma-cyclodextrin of the coating liquid 
presentation for light-and-heat conversion layers. It is beta-cyclodextrin about the 12 9 sections The 
hot printing sheet was created like the example 1 except having changed to the 21.6 sections 
[0140] (Example 3) It sets in the example 1 and is gamma-cyclodextrin of the coating liquid 
presentation for light-and-heat conversion layers. It is hydroxypropyl-beta-cyclodextrin about the 
12.9 sections. The hot printing sheet was created like the example 1 except having changed to the 
17.3 sections. & 

[0141] (Example of a comparison) It sets in the example 1 and is gamma-cyclodextrin of the coating 
liquid presentation for light-and-heat conversion layers. The hot printing sheet was created like the 
example 1 except not using the 12.9 sections. 

[0142] - The coating liquid for cushion layers of a presentation of the production-following of a 
television sheet and the coating liquid for television layers were prepared 

1) The coating liquid and vinyl chloride vinyl acetate copolymer for cushion layers The 20 sections 
(the main binder) J 
("MPR-TSL", Nissin Chemical make) 

- Plasticizer The ten sections (product made from "PARAPU REXX G-40" CP. HALL COMPANY) 

- Surfactant (fluorine system: spreading assistant) The 0.5 sections ("the megger fuck F-177" 
Dainippon Ink & Chemicals, Inc. make) 

- Antistatic agent (quarternary ammonium salt) The 0.3 sections ("SAT-5 Supper (IC)" NhoDon 
Junyakumake) v 1 ' FF 

- Methyl ethyl ketone 60 sections and toluene 10 sections and N.N-dimethylformamide The three 
sections [0143] 

SPo C ,° atin f,i iquid and Pdyvtoyl butyral for television layers The eight sections ("S lek B BL- 
SH", Sekisui Chemical Co., Ltd. make) " 

- Antistatic agent The 0.7 sections ("S ANSUTATTO20 1 2 A", Sanyo Chemical Industries, Ltd. make) 

- Surfactant The 0 1 sections ("the megger fuck F-177", Dainippon Ink & Chemicals, Inc. make) 
rniS°T P T y £ 20 sections and methanol 20 sections and l-methoxy-2-propanol The 50 sections 
[U 1 44] Using the small spreading machine, the above-mentioned coating liquid for cushion 
stratification was applied on the white PET base material ("lumiler #130E58", the Toray Industries 
Inc. make thickness of 130 micrometers), and the spreading layer was dried, and next the coating ' 
liquid for television layers was applied, and it dried. The thickness of the cushion layer after 
desiccation adjusted coverage so that the thickness of about 20 micrometers and a television layer 
might be set to about 2 micrometers. A white PET base material is a void content plastics base 
matenal which consists of a layered product (the total thickness: 130 micrometers, specific 
gravity:0^8) of a void content polyethylene terephthalate layer (thickness: 1 16 micrometers 
voidage:20/o) and the titanium oxide content polyethylene terephthalate layer (thickness- 7 
micrometers, titanium oxide content:2%) prepared in the both sides. The produced ingredient was 
rolled round with the roll gestalt and used for the image recording by the following laser light after 
preservation at the room temperature for one week. 

[0145] The physical properties of the obtained television layer were as follows. Surface roughness 
Ra had desirable 0.4-0.01 micrometers, and was specifically 0.02 micrometers. 2 micrometers or less 
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had the desirable wave of the front face of a television layer, and it was specifically 1 .2 micrometers 
The SUMU star value of the front face of a television layer had desirable 0.5 - 50mmHg (**0 0665- 
6.65kPa) at 23 degrees C and 55%RH, and they were specifically 0.8mmHg(s) (**0.1 lkPa) As for 
the coefficient of friction of rest of a television layer front face, 0.8 or less were desirable and it was 
specifically 0.37. 

[0146] - Formation of a transfer picture - The television sheet was used for the hot printing sheet list 
of the above-mentioned examples 1-3 and the example of a comparison, and the transfer picture was 
formed as it was the following. The television sheet (56cmx79cm) was twisted around the rotating 
drum which is the diameter of 25cm which the vacuum section hole (it is the surface density of one 
piece to 3cmx8cm area) with a diameter of 1mm has opened, and vacuum adsorption was carried 
out. Subsequently, carrying out [ pile up so that the hot printing sheet cut to 61cmx84cm may be 
equally protruded from a television sheet, and ] a squeeze with a squeeze roller, the laminating was 
stuck and carried out so that air might be attracted by the section hole. Whenever [ reduced pressure- 
in condition that section hole was closed ] was -150mmHg (**81.13kPa) to one atmospheric 
pressure. Said drum was rotated, and laser image (streak) record was performed to the layered 
product, moving [ from an outside, condense semiconductor laser light with a wavelength of 808nm 
on the front face of the layered product in drum lifting so that it may become a 7-micrometer spot on 
the front face of a hght-and-heat conversion layer, and ] it in the direction of a right angle to the hand 
of cut (main scanning direction) of a rotating drum (vertical scanning). The laser radiation conditions 
are as follows. Moreover, the laser beam used by this example used the laser beam which consists of 
five trains and multi-beam two-dimensional array which consists of a parallelogram of three trains in 
the direction of vertical scanning for the main scanning direction. 

Laser power 1 lOmW drum engine speed 500rpm vertical-scanning pitch The diameter of 6 35- 
micrometer exposure drum had 360 desirablemm or more, and the 380mm thing was specifically 
used. In addition, image size is 515mmx728mm and resolution is 2600dpi. When the layered product 
which said laser record ended was removed from the drum and the hot printing sheet was torn off by 
the hand from the television sheet, it was checked that only the optical exposure field of the image 
formation layer of a hot printing sheet is imprinted by the television sheet from the hot printing 
sneer. 

[0147] (Evaluation of a transfer picture) 

1) When the transfer picture of examples 1-3 and the example of a comparison was observed with 
the sensitivity-evaluation optical microscope, the laser light exposure section was recorded on the 
line. This record line breadth was measured and it asked for sensibility from the following formulas 
Sensibility (mJ/cm2) = (laser power P (mW)) /(line breadth d(cm) x linear velocity v (cm/s)) 

2) In formation of the color muddiness evaluation above-mentioned transfer picture adjust a 
vertical-scanning pitch, create a solid record image, and it is a product made from X-rite The 
chromaticity value (L*, a*, b*) was measured using colorimeter X-rite938 (Measuring condition- 
hght source D50, angle of visibility 2 degrees). It asked for color difference deltaE as compared with 
die chromaticity value (L0*, a0*, b0*) with the solid image which made the hot printing sheet and 
television sheet which created only the image formation layer for this on the base material counter 
and it heated and pressurized [ image ], and made the image formation layer imprint on a television 
lciyer. 

[0148] 

[Equa tion 1] 

AE = j(L 0 * -L*) 2 + (a 0 ♦ -a*) 2 + (b 0 * -b*) 2 

[0149] 



[Table 1' 
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[0150] 

[Effect of the Invention] According to the hot printing sheet of this invention, there is nothing that 
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the image recording of high sensitivity is possible, and the good record image which moreover does 
not have color muddiness can be obtained. Moreover, with the laser thin film hot printing method 
using the hot printing sheet of this invention, image quality is good and can offer the multi-colored 
picture image formation approach which can form the image of the stable imprint concentration on a 
television sheet. 



[Translation done.] 
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